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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 


agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste-disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was performed in the period 1973 to 1983. 
Soil names and descriptions were approved in 1985. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1983. This survey was made cooperatively by the Soil Conservation Service 
and the Purdue University Agricuitural Experiment Station. It is part of the 
technical assistance furnished to the Kosciusko County Soil and Water 
Conservation District. Financial assistance was made available by Kosciusko 
County and the State of Indiana. : 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Windbreaks on Riddles fine sandy loam, 6 to 12 percent slopes. The crop in the 
foreground is soybeans. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Kosciusko County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Robert L. Edditeman 
State Conservationist 
Soil Conservation Service 
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Kosciusko County is in the north-central part of 
Indiana. It extends about 27 miles from north to south 
and about 21 miles from east to west. It has an area of 
354,854 acres, or about 555 square miles. The city of 
Warsaw, which is centrally located in the county, is the 
county seat. 

Most of the acreage in the county is farmed. Cash- 
grain farming and the raising of livestock are the major 
enterprises. Corn, soybeans, and wheat are the main 
crops. Poultry, hogs, and cattle are the main kinds of 
livestock. Specialty crops, such as mint, berries, garden 
vegetables, and sunflowers, are grown in a few areas. 

The county has numerous businesses and industries. 
These are mainly in the Warsaw area, but some are at 
Milford, Syracuse, and Pierceton. The county has good 
potential for further business or industrial activity (4). 

This soil survey updates the survey of Kosciusko 
County published in 1927 (7). It provides additional 
information and larger maps, which show the soils in 
greater detail. 


General Nature of the County 


This section gives general information about the 
county. It describes history and settlement, relief and 
drainage, water supply, climate, transportation facilities, 
and trends in population. 


History and Settlement 


Until the treaties of 1832 between the U.S. 
Government and the Miamis and Pottawatomies, the 
Indians used the survey area as their hunting ground. 


The Indians were forced to live in the Musquabuck, 
Monoquet, Che-ko-see, Mo-ta, and Flatbelly 
Reservations for 4 years. Then they were forced to move 
to a reservation in Kansas. After the Indians left, the 
floodgates were opened to settlers who were eagerly 
waiting in Elkhart County to preempt the rich, nearly level 
farmland in the northern part of the survey area. Milford 
and Leesburg were the first communities to be settled. 

Kosciusko County was organized in 1835. Hon. John 
Chapman named the county after Thaddeus Kosciusko, 
a Polish general. There was much competition in 
choosing a county seat. Oswego, Leesburg, and 
Monoquet were the first thriving villages. In 1835, 
however, Warsaw was made the county seat. The 
county court and commissioners were moved from 
Leesburg to Warsaw. 


Relief and Drainage 


The terrain in Kosciusko County varies widely. It 
includes the nearly level till plains and old lakebeds in 
the northwestern part of the county and the rolling, 
highly dissected moraines and alluvial bottom land in the 
southeastern part. 

The highest elevation in the county is 1,025 feet 
above sea level. It is in an area north of Dewart Lake, in 
Turkey Creek Township, section 19. The lowest elevation 
is about 760 feet above sea level. It is in an area in 
Jackson Township where the Eel River flows into 
Wabash County. 

The county is in three major drainage basins. The 
northwestern part is drained by the Illinois River, and the 
north-central and northeastern parts are drained by the 
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Water Supply 


Ground water is the major source of water in 
Kosciusko County. This supply is stored in deposits of 
glacial sand and gravel overlying Devonian bedrock 
formations. Surface water supplies are available in the 
more than 90 natural lakes in the county. The lakes have 
a total surface area of about 10,000 acres. They provide 
enough water for recreational, agricultural, and industrial 
uses. The county also has more than 200 manmade 
lakes or ponds. The overall water supply in the county is 
expected to meet future municipal, industrial, and 
agricultural needs. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Kosciusko County is cold in winter and quite hot in 
summer. Winter precipitation, frequently snow, results in 
* a good accumulation of soil moisture by spring and thus 
minimizes summer drought on most soils. The normal 
annual precipitation is adequate for all of the crops that 
are suited to the temperature and growing season in the 
county. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Warsaw, Indiana, in 
the period 1951 to 1976. Table 2 shows probable dates 
of the first freeze in fall and the tast freeze in spring. 
Table 3 provides data on the length of the growing 
season. 

In winter the average temperature is 26 degrees F, 
and the average daily minimum temperature is 17 
degrees. The lowest temperature on record, which 
occurred at Warsaw on January 16, 1972, is -25 
degrees. In summer the average temperature is 70 
degrees, and the average daily maximum temperature is 
82 degrees. The highest recorded temperature, which 
occurred on July 17, 1976, is 103 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.”” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 35.5 inches. Of this, 
nearly 22 inches, or about 60 percent, usually falts in 
April through September. The growing season for most 
crops falls within this period. In 2 years out of 10, the 
rainfall in April through September is less than 18 inches. 
The heaviest 1-day rainfall during the period of record 
was 5.67 inches at Warsaw on September 16, 1958. 
Thunderstorms occur on about 40 days each year. 
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and of short duration and cause damage in scattered 
areas. 

The average seasonal snowfall is about 26 inches. 
The greatest snow depth at any one time during the 
period of record was 13 inches. On the average, 14 days 
of the year have at least 1 inch of snow on the ground. 
The number of such days varies greatly from year to 
year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the southwest. Average 
windspeed is highest, 12 miles per hour, in spring. 


Transportation Facilities 


Kosciusko County has nearly 131 miles of state and 
federal roads. It has 1,333 miles of county roads, 233 
miles of which are graveled. The major transportation 
routes are U.S. Highway 30 and State Roads 13, 14, 15, 
19, and 25. 

Three airports serve the county. The largest is at 
Warsaw. It provides charter service to Ft. Wayne and 
South Bend. The smaller airports are at Syracuse and 
Mentone. Two bus lines serve travelers from a terminal 
in Warsaw. Thirteen truck lines provide overnight service. 
Thirty-six freight trains cross the county, but there are no 
railroad terminals within the county. 


Trends in Population 


The population of Kosciusko County is about 58,000. 
The population density is 105 people per square mile. 
Between 1960 and 1970, the population increased by 
19.2 percent, from 40,373 to 48,127. It increased by 
about 20 percent between 1970 and 1980. This growth 
rate is likely to result in major shifts in land use, 
particularly in Wayne and Turkey Creek Townships (6). 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 


living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 


were assembieo irom farm records ala WONT Nei OF Ok 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identitied and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 


TALIM SUANS. 
The presence of inclusions in a map unit in no way 


diminishes the usefulness or accuracy of the soil data. 


The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 


management requirements. [he delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The names, descriptions, and delineations of the soils 
identified on the general soil map of this county do not 
always agree or join fully with those of the soils identified 
on the maps of adjoining counties published at an earlier 
date. Some differences are the result of changes in 
concepts of soil series. Other differences result from 
variations in the extent of the soils. Others are the result 
of variations in the slope range allowed in the 
associations. 


Soil Descriptions 


Dominantly Nearly Level and Depressional Soils That 
Are Very Poorly Drained; on Uplands 


These soils are in broad depressions, in marshes, and 
around the perimeter of lakes and ponds. A few areas 
are interspersed with slightly higher swells or hillocks. 
The soils make up about 9 percent of the county. They 
are used for corn, soybeans, and specialty crops in 
areas where an adequate drainage system can be 
maintained. Undrained areas are idle or are used as 
woodland or native pasture. Wetness and soil blowing 
are the main management concerns in cultivated areas. 
The soils are severely limited as sites for residential 
development. 


1. Houghton-Palms Association 


Mucky soils that are very poorly drained and formed in 
organic material: on uplands 


This association is characterized by a nearly level or 
depressional topography. The surface drainage pattern is 
poorly defined, and water ponds in low areas during wet 
periods. 

This association makes up about 9 percent of the 
county. It is about 46 percent Houghton soils, 16 percent 
Paims soils, and 38 percent minor soils (fig. 1). 

The nearly level Houghton soils are in depressions on 
moraines, outwash plains, and till plains. They typically 
consist of black muck to a depth of more than 51 
inches. 

The nearly level Palms soils are in depressions on 
moraines, lake plains, till plains, and outwash plains. 
Typically, the surface soil is black muck. The subsoil is 
olive gray sandy clay loam and loam, and the underlying 
material is dark gray gravelly coarse sand. 

Minor in this association are the very poorly drained 
Gilford and Sebewa soils on slight swells and around the 
edges of large depressions, Edwards soils and Histosols 
and Aquolls in scattered areas throughout the 
association, and the somewhat excessively drained 
Coloma soils on widely spaced hillocks. 

This association is used for a variety of purposes. 
Large areas adjacent to lakes have been filled and 
developed for urban uses. Most areas that have not 
been filled are idle and support cattails, sedges, and a 
variety of water-tolerant shrubs. Areas at some distance 
from bodies of water are drained and are used mainly for 
corn or soybeans. A small acreage is used for specialty 
crops, such as carrots and mint. Wetness, ponding, and 
soil blowing are the main management concerns in 
farmed areas. An adequate drainage system should be 
installed and maintained. Windbreaks can help to control 
soil blowing. 

The major soils are poorly suited to trees. Woodlots 
have many undesirable tree species and are frequently 
grazed. Wetness and ponding limit the use of equipment 
to dry periods or to periods when the ground is frozen. 

The major soils are generally unsuited to residential 
development because of ponding, low strength, and a 
high potential for frost action. 


Dominantly Nearly Level to Moderately Sloping Soils 
That Are Well Drained; on Uplands 


These soils are on broad outwash plains, terraces, low 
moraines, and till plains. They make up about 22 percent 
of the county. Most areas are used for cultivated crops. 
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Figure 1.—Pattern of soils and parent material in the Houghton-Palms association. 


Droughtiness and erosion are the main management 
concerns. 


2. Ormas-Kosciusko Association 


Sandy and loamy soils that are well drained and formed 
in outwash deposits; on uplands 

This association is on broad plains and terraces 
interspersed with the swells and swales of low moraines. 
The surface drainage pattern is poorly defined. Water 
ponds in depressions during wet periods. 

This association makes up about 19 percent of the 
county. It is about 33 percent Ormas soils, 30 percent 
Kosciusko soils, and 37 percent minor soils. 

The nearly level to moderately sloping Ormas soils are 
on outwash plains, old river terraces, and low moraines. 
Typically, the surface layer is brown loamy sand. The 
subsurface layer is yellowish brown loamy sand and 
sand. The subsoil is brown sandy loam in the upper part 
and brown gravelly sandy loam in the lower part. The 
underlying material is brown and dark yellowish brown 
gravelly coarse sand. 


The nearly level to moderately sloping Kosciusko soils 
are on outwash plains and moraines. Typically, the 
surface layer is dark grayish brown sandy loam. The 
subsoil is yellowish brown sandy loam in the upper part, 
brown and reddish brown gravelly sandy clay loam in the 
next part, and dark brown gravelly loamy sand in the 
lower part. The underlying material is light yellowish 
brown coarse sand and gravelly coarse sand. 

Minor in this association are the Boyer, Riddles, 
Homer, Brady, Gilford, and Sebewa soils. The well 
drained Boyer soils are on outwash plains and terraces. 
They are shallower to the underlying material than the 
Ormas soils and contain less clay than the Kosciusko 
soils. The well drained Riddles soils are on low 
moraines. They are deeper to the underlying material 
than the Kosciusko soils and contain more clay than the 
Ormas soils. The somewhat poorly drained Homer and 
Brady soils are in drainageways and swales. The very 
poorly drained Gilford and poorly drained and very poorly 
drained Sebewa soils are in nearly level areas along the 


drainageways. 

This association is used mainly for cultivated crops, 
hay, or pasture. Some areas are used as woodland or 
urban land. A few areas are surface mined for sand and 
gravel. The well drained soils tend to be droughty. 
Draining some of the deep depressions is difficult. 
Erosion is a hazard on the more sloping soils. 

The major soils are fairly well suited to trees. The 
wooded areas are small and generally have been used 
as pasture. Drought-tolerant tree species should be 
selected for planting. Measures that improve the timber 
stand are needed in most woodlots. 

The major soils are well suited to residential 
development. They have few limitations if they are used 
as sites for dwellings. They are limited as sites for septic 
tank absorption fields because of a poor filtering 
capacity, which can result in the pollution of ground 
water. Because of the common practice of installing 
deep wells and the usual geologic stratification of the 
material at a depth of more than 60 inches, only nearby 
shallow wells are in danger of contamination. The minor 
soils in depressions, drainageways, swales, and potholes 
and on flood plains are not suited to building site 
development because of wetness, ponding, and flooding. 


3. Shipshe-Carmi Association 


Loamy soils that are well drained and formed in outwash 
deposits; on uplands 

This association is on a broad outwash plain 
characterized by a few small, narrow breaks or 
depressions. The surface drainage pattern is poorly 
defined. 

This association makes up about 3 percent of the 
county. It is about 69 percent Shipshe soils, 30 percent 
Carmi soils, and 1 percent minor soils. 

The Shipshe soils are nearly level and gently sloping. 
Typically, the surface layer is very dark brown sandy 
loam. The subsoil is dark reddish brown very gravelly 
sandy loam in the upper part and dark reddish brown 
very gravelly sandy clay loam in the lower part. The 
underlying material is brown sand and very gravelly 
coarse sand. 

The Carmi soils are nearly tevel. Typically, the surface 
layer is black loam. The subsoil is dark brown sandy 
loam in the upper part and brown gravelly loamy sand in 
the lower part. The underlying material is brown sand 
and very gravelly coarse sand. 

Minor in this association are the poorly drained and 
very poorly drained Sebewa soils in potholes and along 
poorly defined drainageways. 

This association is used mostly for cultivated crops or 
hay. Some areas are used as woodland or pasture. The 
major soils are droughty. Erosion is a hazard on the 
gently sloping breaks. 

The major soils are fairly wel! suited to trees. The 
wooded areas are small and generally have been used 


selected for planting. Measures that improve the timber 
stand are needed in most woodlots. 

The major soils are well suited to building site 
development. They have few limitations if they are used 
as sites for dwellings. They are limited as sites for septic 
tank absorption fields because of a poor filtering 
capacity, which can result in the pollution of ground 
water. Because of the common practice of installing 
deep wells and the usual geologic stratification of the 
material at a depth of more than 60 inches, only nearby 
shallow wells are in danger of contamination. The minor 
soils in drainageways and potholes are not suited to 
building site development because of ponding. 


Dominantly Nearly Level, Gently Sloping, and 
Depressional Soils That Are Somewhat Poorly 
Drained to Very Poorly Drained; on Uplands 


These soils are on broad outwash plains, terraces, and 
moraines. They make up about 21 percent of the county. 
Most areas are drained and are used for cultivated 
crops. Wetness and ponding are the main management 
concerns. 


4. Crosier-Barry Association 


Loamy soils that are somewhat poorly drained and 
poorly drained and formed in glacial till; on uplands 

This association is on till plains and moraines that 
have slight swells and depressions. The surface 
drainage pattern is poorly defined, and water ponds in 
the depressions during wet periods. 

This association makes up about 8 percent of the 
county. It is about 54 percent Crosier soils, 29 percent 
Barry soils, and 17 percent minor soils (fig. 2). 

The somewhat poorly drained, nearly level and gently 
sloping Crosier soils are on swells and on side slopes 
along drainageways. Typically, the surface layer is dark 
grayish brown loam. The subsoil is grayish brown and 
brown clay loam. The underlying material is brown loam. 

The poorly drained, nearly level Barry soils are in 
swales, on broad flats, and in drainageways. Typically, 
the surface layer is black loam. The subsoil is dark gray 
fine sandy loam in the upper part and olive gray loam in 
the lower part. The underlying material is brown loam. 

Minor in this association are the Aubbeenaubbee, 
Palms, Metea, and Wawasee soils. Aubbeenaubbee soils 
are somewhat poorly drained and are in landscape 
positions similar to those of the Crosier soils. They have 
a thick surface layer of sandy loam. Palms soils are very 
poorly drained and are in deep depressions. Their 
surface soil is muck. Metea and Wawasee soils are well 
drained and are on low knolls and ridges. 

This association is used mainly for cultivated crops, 
hay, or pasture. Wetness and ponding are the major 
limitations. Subsurface drains have been installed in 
most areas. 
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Figure 2.—Pattern of soils and parent material in the Crosier-Barry association. 


A few undrained areas are used as woodlots. The 
major soils are fairly well suited to trees. Water-tolerant 
tree species should be selected for planting. The use of 
most logging equipment is limited during wet periods. 

The major soils are poorly suited or generally unsuited 
to building site development. Surface and subsurface 
drains are needed to remove excess water. Wetness, 
ponding, and restricted permeability severely limit the 
use of these soils as sites for septic tank absorption 
fields. 


5. Rensselaer-Whitaker Association 


Loamy soils that are very poorly drained and somewhat 
poorly drained and formed in lacustrine sediments; on 
uplands 

This association is on outwash plains and terraces that 
have slight sweils and depressions. The surface 
drainage pattern is poorly defined. Water ponds in the 
depressions during wet periods. 

This association makes up about 5 percent of the 
county. It is about 35 percent Rensselaer soils, 35 
percent Whitaker soils, and 30 percent minor soils (fig. 
3). 


The very poorly drained, nearly level Rensselaer soils 
are on broad, low flats and in drainageways and 
depressions. Typically, the surface layer is very dark 
brown loam, and the subsurface tayer is biack silty clay 
loam. The subsoil is gray sandy clay loam in the upper 
part and gray sandy loam in the lower part. The 
underlying material is gray and olive brown, stratified 
loamy sand, sandy loam, and silt loam. 

The somewhat poorly drained, nearly level Whitaker 
soils are on swells and on the side slopes along shallow 
drainageways. Typically, the surface layer is dark grayish 
brown loam, and the subsurface layer is grayish brown 
loam. The subsoil is yellowish brown and dark grayish 
brown clay loam. The underlying material is multicolored, 
stratified sandy loam, loam, loamy sand, and silt loam. 

Minor in this association are the Bronson, Coloma, 
Martinsville, and Palms soils. Bronson soils are 
moderately well drained and are in landscape positions 
similar to or slightly higher than those of the Whitaker 
soils. Coloma soils are somewhat excessively drained 
and are on knobs, ridgetops, and east-facing slopes. 
Martinsville soils are well drained and are on the higher 
terraces, ridges, and knobs. Palms soils are very poorly 
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Figure 3.—Pattern of soils and parent material in the Rensselaer-Whitaker association. 


drained and are in depressions. Their surface soil is 
muck. 

This association is used mainly for cultivated crops, 
hay, or pasture. Wetness is the major limitation, and 
ponding is a hazard in the depressions. Subsurface 
drains have been installed in most areas. 

A few undrained areas are used as woodlots. The 
major soils are fairly well suited to trees. Water-tolerant 
tree species should be selected for planting. The use of 
most logging equipment is limited during wet periods. 

The major soils are poorly suited or generally unsuited 
to building site development. Surface and subsurface 
drains are needed to remove excess water. Wetness and 
ponding severely limit the use of these soils as sites for 
septic tank absorption fields. 


6. Sebewa-Gilford Association 


Loamy soils that are poorly drained and very poorly 

drained and formed in outwash deposits; on uplands 
This association is characterized by a nearly level 

topography that has slight swells and depressions. The 


surface drainage pattern is poorly defined. Water ponds 
in the depressions during wet periods. 

This association makes up about 8 percent of the 
county. It is about 47 percent Sebewa soils, 18 percent 
Gilford soils, and 35 percent minor soils. 

The poorly drained and very poorly drained, nearly 
level Sebewa soils are on broad outwash plains and 
terraces. Typically, the surface layer is black loam. The 
subsoil is gray clay loam and sandy clay loam in the 
upper part and dark gray loam in the lower part. The 
underlying material is grayish brown sand and gravelly 
coarse sand. 

The very poorly drained, nearly level Gilford soils are 
on broad outwash plains. Typically, the surface layer is 
black sandy loam, and the subsurface layer is very dark 
gray fine sandy loam. The subsoil is grayish brown loamy 
sand in the upper part and dark gray sandy clay loam, 
sandy loam, and loamy sand in the lower part. The 
underlying material is grayish brown sand and gravelly 
coarse sand. 


Kosciusko, and Ormas soils. Boyer, KOSCIUSKO, and 
Ormas soils are well drained and are on knolls, knobs, 
and sloping breaks along drainageways. Bronson soils 
are moderately well drained and are on slight swells. 

This association is used mainly for cultivated crops, 
hay, or pasture. Wetness is the major limitation, and 
ponding is a hazard in the depressions. Subsurface 
drains have been installed in most areas. 

A few undrained areas are used as woodlots. The 
major soils are fairly well suited to trees. Water-tolerant 
tree species should be selected for planting. The use of 
most logging equipment is limited during wet periods. 

The major soils are generally unsuited to building site 
development and septic tank absorption fields because 
of the ponding. 


Dominantly Nearly Level to Steep Soils That Are Well 
Drained; on Uplands 


These soils are on moraines and till plains. They make 
up about 16 percent of the county. Most areas are used 
for cultivated crops. Many areas of sloping and 
moderately steep soils are wooded or pastured. Erosion 
and droughtiness are the main management concerns. 


7. Riddles-Ormas-Kosciusko Association 


Loamy and sandy soils that are well drained and formed 
in glacial till and outwash deposits; on uplands 

This association is characterized by a nearly level to 
steep topography dominated by knobs, prominent ridges, 
and deep depressions. The surface drainage pattern is 
moderately well defined. Lakes and marshes are in the 
depressions on the lower parts of the landscape. 

This association makes up about 6 percent of the 
county. It is about 31 percent Riddles soils, 25 percent 
Ormas soils, 24 percent Kosciusko soils, and 20 percent 
minor soils. 

The nearly level to strongly sloping Riddles soils are 
on ridgetops and the highest knobs on the landscape. 
Typically, the surface layer is dark brown fine sandy 
loam. The subsoil is dark yellowish brown fine sandy 
loam in the upper part, brown sandy clay loam in the 
next part, and dark yellowish brown and yellowish brown 
loam in the lower part. The underlying material is 
yellowish brown loam. 

The nearly level to moderately sloping Ormas soils are 
at the lower elevations and on east- and south-facing 
slopes. Typically, the surface layer is brown loamy sand. 
The subsurface layer is yellowish brown loamy sand and 
sand. The subsoil is brown sandy loam in the upper part 
and brown gravelly sandy loam in the lower part. The 
underlying material is brown and dark yellowish brown 
gravelly coarse sand. 

The nearly level to steep Kosciusko soils are on north- 
and west-facing slopes and are the dominant soils on 
the tops of the less prominent ridges. Typically, the 
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brown and reddish brown gravelly sandy clay loam in the 
next part, and dark brown gravelly loamy sand in the 
lower part. The underlying material is light yellowish 
brown coarse sand and gravelly coarse sand. 

Minor in this association are the Boyer, Brady, Gilford, 
and Houghton soils. Boyer soils are well drained and are 
in landscape positions similar to those of the major soils. 
They are shallower to the underlying material than the 
Riddles and Ormas soils and contain less clay than the 
Kosciusko soils. Brady soils are somewhat poorly 
drained and are on toe slopes and in swales. Gilford and 
Houghton soils are very poorly drained and are in 
potholes, drainageways, and swales. 

This association is used mainly for cultivated crops, 
hay, or pasture. Measures that control erosion are 
needed if cultivated crops are grown on the more sloping 
soils. Draining some of the deep depressions is difficult. 
If the amount of precipitation is below normal, 
droughtiness is a problem in most areas. 

Several woodlots are in areas of this association. 
Many have been grazed. The major soils are well suited 
to trees. Drought-tolerant tree species should be 
selected for planting. Measures that improve the timber 
stand are needed in most of the woodlots. 

The major soils are well suited to building site 
development. The shrink-swell potential of the Riddles 
and Kosciusko soils is a moderate limitation. Also, the 
slope is a limitation in some areas. The Riddles soils are 
moderately limited as sites for septic tank absorption 
fields because of restricted permeability, and the Ormas 
and Kosciusko soils are limited because of a poor 
filtering capacity, which can result in the pollution of 
ground water. Because of the common practice of 
installing deep wells and the usual geologic stratification 
of the material at depths of more than 60 inches, only 
nearby shallow wells are in danger of contamination. The 
minor soils in drainageways, swales, and potholes are 
generally unsuited to building site development because 
of wetness, ponding, and flooding. 


8. Riddles-Wawasee Association 


Loamy soils that are well drained and formed in glacial 
til; on uplands 

This association is characterized by a nearly level to 
strongly sloping topography dominated by broad ridges, 
knobs, and narrow depressions. The surface drainage 
pattern is moderately well defined. Small lakes or 
marshes are in the depressions. 

This association makes up about 10 percent of the 
county. It is about 44 percent Riddles soils, 19 percent 
Wawasee soils, and 37 percent minor soils. 

The nearly level to strongly sloping Riddles soils are 
on broad ridgetops and prominent knobs. Typically, the 
surface layer is dark brown fine sandy loam. The subsoil 


Part, brown sanay Clay loam In the next part, and dark 
yellowish brown and yellowish brown loam in the lower 
part. The underlying material is yellowish brown loam. 

The gently sloping to strongly sloping Wawasee soils 
are on the sides of ridges and of prominent knobs. 
Typically, the surface layer is dark grayish brown fine 
sandy loam. The subsoil is dark yellowish brown loam in 
the upper part and brown sandy clay loam in the lower 
part. The underlying material is brown fine sandy loam. 

Minor in this association are the Barry, Griswold, 
Martinsville, Rensselaer, and Whitaker soils. The poorly 
drained Barry and very poorly drained Rensselaer soils 
are in potholes, swales, and broad depressions. The well 
drained Griswold soils are in nearly level areas. They 
have a dark surface layer. The well drained Martinsville 
soils are in landscape positions similar to those of the 
Riddles and Wawasee soils. They are underlain by 
stratified material. The somewhat poorly drained 
Whitaker soils are on toe slopes, in potholes, and in 
drainageways. 

This association is used mainly for cultivated crops. 
Measures that control erosion are needed if cultivated 
crops are grown on the more sloping soils. Draining 
some of the deep depressions is difficult. 

Several woodlots are in areas of this association. 
Many have been grazed. The major soils are well suited 
to trees. Measures that improve the timber stand are 
needed in most of the woodlots. 

The major soils are well suited to building site 
development. The shrink-swell potential of the Riddles 
soils is a moderate limitation. Also, the slope of both the 
major soils is a limitation in some areas. These soils are 
moderately limited as sites for septic tank absorption 
fields because of restricted permeability. In some areas 
the slope also is a limitation. 


Dominantly Nearly Level to Moderately Steep Soils 
That Are Well Drained and Somewhat Poorly 
Drained; on Uplands 


These soils are on moraines and till plains. They make 
up about 32 percent of the county. Most areas are used 
for cultivated crops. Many areas of sloping and 
moderately steep soils are wooded or pastured. Erosion 
and wetness are the main management concerns. 


9. Wawasee-Crosier-Miami Association 


Loamy soils that are well drained and somewhat poorly 
drained and formed in glacial til; on uplands 

This association is characterized by a nearly level to 
moderately steep topography dominated by low ridges 
that have broad ridgetops and valleys. The surface 
drainage pattern is moderately well defined. Small lakes 
and marshes are in depressions on the lower parts of 
the landscape. 


county. It is about 30 percent Wawasee solis, <6 percent 
Crosier soils, 24 percent Miami soils, and 20 percent 
minor soils. 

The well drained, gently sloping to strongly sloping 
Wawasee soils are on ridgetops and side slopes. 
Typically, the surface layer is dark grayish brown fine 
sandy loam. The subsoil is dark yellowish brown loam in 
the upper part and brown sandy clay loam in the lower 
part. The underlying material is brown fine sandy loam. 

The somewhat poorly drained, nearly level and gently 
sloping Crosier soils are in broad depressions, on side 
slopes along drainageways, and on the toe slopes of low 
ridges. Typically, the surface layer is dark grayish brown 
loam. The subsoil is grayish brown and brown clay loam. 
The underlying material is brown loam. 

The well drained, gently sloping to moderately steep 
Miami soils are on knobs, low ridges, and swells. 
Typically, the surface layer is brown loam. The subsoil is 
dark brown and dark yellowish brown clay loam. The 
underlying material is dark yellowish brown, yellowish 
brown, and brown loam. 

Minor in this association are the Aubbeenaubbee, 
Barry, Metea, Rensselaer, Riddles, and Washtenaw soils. 
The somewhat poorly drained Aubbeenaubbee soils are 
in landscape positions similar to those of the Crosier 
soils. They have a thick surface layer of sandy loam. The 
poorly drained Barry and Washtenaw soils and the very 
poorly drained Rensselaer soils are in drainageways and 
broad depressions. The well drained Metea and Riddles 
soils are in landscape positions similar to those of the 
Wawasee soils. Metea soils have a thick, sandy surface 
layer, and Riddles soils are deeper to the underlying 
material than the Wawasee soils. 

This association is used mainly for cultivated crops. 
Some areas are used for hay and pasture. Measures 
that control erosion are needed if cultivated crops are 
grown on the more sloping soils. Subsurface drains have 
been installed in most areas of the more poorly drained 
major and minor soils. 

Several woodlots are in areas of this association. The 
Wawasee soils are well suited to trees. The Crosier soils 
are fairly well suited to water-tolerant trees. The wetness 
of these soils limits the use of logging equipment to dry 
periods or to periods when the ground is frozen. 

The major soils are fairly well suited to building site 
development. The well drained, gently sloping or 
moderately sloping Wawasee and Miami soils have few 
limitations if they are used as sites for buildings, but the 
Crosier soils are severely limited because of wetness. 
The major soils are limited as sites for septic tank 
absorption fields because of restricted permeability. The 
wetness of the Crosier soils and the slope of the steeper 
Miami and Wawasee soils are additional limitations. 


Loamy and silty soils that are well drained and 
somewhat poorly drained and formed in glacial till; on 
uplands 

This association is characterized by a nearly level to 
moderately steep topography dominated by prominent 
ridges and knobs and by broad depressions. The surface 
drainage pattern is well defined. 

This association makes up about 4 percent of the 
county. It is about 57 percent Morley soils, 15 percent 
Blount soils, and 28 percent minor soils (fig. 4). 

The well drained, nearly level to moderately steep 
Morley soils are on ridges, knobs, swells, and the side 
slopes along deeply incised drainageways. Typically, the 
surface layer is very dark grayish brown loam. The 
subsoil is yellowish brown clay loam in the upper part, 
dark yellowish brown clay in the next part, and brown 
clay loam in the lower part. The underlying material is 
brown clay loam. 

The somewhat poorly drained, nearly level and gently 
sloping Blount soils are on toe slopes, in poorly defined 
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subsurface layer is dark grayish brown silt loam. The 
subsoil is yellowish brown and grayish brown clay loam. 
The underlying material is yellowish brown clay loam. 

Minor in this association are the Glynwood, 
Martinsville, Metea, and Pewamo soils. Glynwood soils 
are moderately well drained and are on the toe slopes of 
ridges, on side slopes along narrow drainageways, and 
in shallow swailes on ridgetops. Martinsville and Metea 
soils are well drained and are in landscape positions 
similar to those of the Morley soils. Martinsville soils 
have less clay in the subsoil and underlying material than 
the Morley soils, and Metea soils have a thick, sandy 
surface layer. Pewamo soils are very poorly drained and 
are in drainageways and broad depressions. 

This association is used mainly for cultivated crops. 
Some areas are used for hay and pasture. Measures 
that control erosion are needed if cultivated crops are 
grown. 


Figure 4.—Pattern of soils and parent material in the Moriey-Blount association. 
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fairly well suited to water-tolerant trees. The wetness of 
these soils limits the use of logging equipment to dry 
periods or to periods when the ground is frozen. 

The major soils generally are poorly suited to building 
site development. The gently sloping and moderately 
sloping soils generally are moderately or severely limited 
as building sites because of wetness and the shrink- 
swell potential. in most areas the major soils are 
severely limited as sites for septic tank absorption fields 
because of wetness, moderately slow or slow 
permeability, and slope. 


Broad Land Use Considerations 


Each year land use changes are made in Kosciusko 
County. More than 20,000 acres, or about 6 percent of 
the county, is developed for nonfarm uses. As the 
demand for land to be used for residential, commercial, 
industrial, agricultural, and recreational purposes 
increases, planning for orderly growth becomes more 
important. The soil and water resources of the county 
should be considered in planning. The general soil map 
is useful in planning an outline of future changes in land 
use, but it should not be used as a basis for selecting 
sites for specific structures. In areas that are well suited 
to cultivated crops, the suitability for urban development 
may be poor. 

The Riddles-Ormas-Kosciusko and Riddles-Wawasee 
associations are well suited to most uses. Erosion is a 
hazard if the more sloping soils are used for cultivated 
crops. The slope is the main limitation affecting urban 
and recreational uses. These associations are well suited 
to woodland. They can produce high-quality hardwoods if 
they are managed properly. 
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is the main management concern in cultivated areas. 
The slope is a major limitation affecting urban and 
recreational uses. Also, restricted permeability commonly 
is a limitation on sites for septic tank absorption fields. 
These associations are fairly well suited to woodland. 
They can produce high-quality hardwoods if they are 
managed properly. 

The Crosier-Barry, Rensselaer-Whitaker, and Sebawa- 
Gilford associations are well suited to cultivated crops 
and poorly suited to urban uses. Wetness and ponding 
are the major management concerns. Surface and 
subsurface drains are needed. These associations are 
fairly well suited to woodland. Because of the wetness, 
windthrow is a hazard. Also, the use of some equipment 
is restricted during wet periods. 

The Ormas-Kosciusko and Shipshe-Carmi associations 
are fairly well suited to cultivated crops. The major soils 
have a low or moderate available water capacity and 
thus are susceptible to drought. Erosion is a hazard if 
the more sloping soils are used for cultivated crops. 
These associations are well suited to woodland and to 
urban and recreational uses. 

The Houghton-Palms association is fairly weil suited to 
cultivated crops. Wetness, ponding, and soil blowing are 
the main management concerns. Extensive drainage 
systems are needed. This association is poorly suited to 
woodland and to urban and recreational uses. Wetness, 
ponding, and the windthrow hazard are the main 
concerns in managing woodland. Wetness, ponding, and 
the poor stability of the organic material limit the 
development of this association for urban and 
recreational uses. 


Detailed Soil Map Units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soi 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Riddles fine sandy loam, 0 to 
2 percent slopes, is a phase of the Riddles series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one or 
more soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Riddles- 
Ormas-Kosciusko complex, 2 to 6 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 


be made up of all of them. Histosols and Aquolls is an 
undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
smalt areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, gravel, is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

The names, descriptions, and delineations of the soils 
identified on the detailed soil maps of this county do not 
always agree or join fully with those of the soils identified 
on the maps of adjoining counties published at an earlier 
date. Some differences are the result of changes in 
concepts of soil series. Other differences result from 
variations in the extent of the soils. Others are the result 
of variations in the slope range allowed in the map units. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


Ab—Abscota fine sandy loam, occasionally 
flooded. This nearly level, well drained soil is on natural 
levees and benches along the Eel River and its major 
tributaries. It is occasionally flooded for brief periods by 
stream overflow during winter and early spring. Areas are 
long and narrow and are 5 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 9 inches thick. The subsoil is dark 
yellowish brown, very friable sand about 11 inches thick. 
The underlying material extends to a depth of 60 inches 
or more. In sequence downward, it is brown, loose and 
very friable sand; dark brown, loose sand; dark yellowish 
brown, very friable sand; and dark grayish brown, loose 
sand. In places the soil is mildly alkaline at the surface. 
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both. In places gravelly coarse sand is within a depth of 
50 inches. Most areas on riverbanks are strongly sloping 
to steep. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Shoals and very poorly drained 
Saranac soils. These soils are in the lower areas directly 
adjacent to the streams or are in slack-water 
depressions. They make up about 5 percent of the map 
unit. 

Permeability is rapid in the Abscota soil. The available 
water capacity is low. Runoff is slow. The organic matter 
content is moderate in the surface layer. This layer is 
friable and can be easily tilled throughout a wide range 
in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some support a natural cover of mixed hardwoods. A 
few woodiots have been grazed. 

This soil is poorly suited to corn, soybeans, and small 
grain. Flooding, the low available water capacity, and soil 
blowing are management concerns. The flooding 
occasionally results in crop losses. If cultivated crops are 
grown, measures that conserve moisture and help to 
control soil blowing are needed. Windblown sand can 
damage seedlings. A crop rotation that includes grasses 
and legumes and a system of conservation tillage that 
leaves all or most of the crop residue on the surface 
help to prevent excessive soil loss. The soil is well suited 
to a no-till cropping system. Cover crops help to control 
soil blowing, conserve moisture, and help to maintain 
tilth and the organic matter content. 

This soil is poorly suited to forage grasses and 
legumes. It is best suited to deep-rooted species. The 
low available water capacity is the main limitation. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is fairly well suited to trees. The main 
management concerns are seedling mortality and plant 
competition. Seedlings survive and grow best if 
competing vegetation is controlled by cutting, spraying, 
or girdling. Reptanting of seedlings may be necessary. 
Drought-tolerant species should be selected for planting. 

Because of the flooding, this soil is generally unsuited 
to dwellings and septic tank absorption fields. A suitable 
alternative site should be selected. The soil is severely 
limited as a site for local roads and streets because of 
the flooding. Constructing the roads on raised, well 
compacted fill material above the level of flooding and 
providing adequate side ditches and culverts help to 
prevent the damage caused by floodwater. 

The land capability classification is |Vs. The woodland 
ordination symbol is 4S. 


Ao—Aquents-Urban land complex, rarely flooded. 
This map unit occurs as nearly level areas on outwash 
plains, till plains, and moraines. Most areas are on the 
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stream or lake overflow. In many places it is ponded by 
runoff from the higher adjacent soils. Areas are oval, 
long and narrow, or irregularly shaped and are 5 to 50 
acres in size. They are about 55 percent Aquents and 35 
percent Urban land. The Aquents and the Urban land 
occur as areas So intricately mixed that mapping them 
separately is not practical. 

Typically, the Aquents are a mixture of surface soil, 
subsoil, and underlying material 2 to 15 feet deep over 
the original soils. The upper part of the profile is mainly 
sandy loam and loamy sand. In a few areas it is loam or 
clay loam. In some areas it is almost exclusively coarse 
sand and gravel. The lower part of the profile is the 
original soils, either Histosols or Aquolls, or both. 

The Urban land occurs as sites for buildings and other 
structures, roads, parking lots, and lanes. Open areas 
support grasses, weeds, and shrubs. 

Included in this unit in mapping are small areas of 
undisturbed soils. These soils make up about 10 percent 
of the map unit. 

The physical characteristics of the Aquents vary. The 
suitability of these soils for most uses depends on the 
thickness and texture of the fill, the depth to the 
seasonal high water table, and the nature of underlying 
material. Because of the flooding, the soils are generally 
unsuitable as sites for buildings and septic tank 
absorption fields. They are severely limited as sites for 
local roads because of low strength, flooding, and frost 
action. Additional coarse textured subgrade material and 
a roadside drainage system that includes culverts 
minimize the heaving and cracking of roads and 
driveways. 

No land capability classification or woodland ordination 
symbol is assigned. 


ArA—Aubbeenaubbee sandy loam, 0 to 2 percent 
slopes. This nearly level, somewhat poorly drained soil 
is on swells on till plains and in swales, in drainageways, 
and on toe slopes on moraines. Areas are irregular in 
shape and are 5 to 25 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 10 inches thick. The subsurface layer 
is brown sandy loam about 6 inches thick. The subsoil is 
about 40 inches thick. It is mottled. In sequence 
downward, it is brown, friable sandy loam; grayish brown, 
friable fine sandy loam; gray, firm clay loam; and dark 
gray, firm loam. The underlying material to a depth of 60 
inches is brown, mottled loam. In some areas the 
surface layer is loamy sand, lighter colored, or both. In 
other areas it contains more silt and less sand. In some 
places the subsoil is sandy clay loam. In other places 
the soil is stratified with silt, silt loam, loamy sand, or 
sand. In some areas the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Barry soils in shallow 
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swells and low ridges and very poorly drained soils in 
wooded areas. The very poorly drained soils are wet for 
long periods during winter and early spring. Included 
soils make up about 15 percent of the map unit. 

Permeability is moderate or moderately rapid in the 
subsoil of the Aubbeenaubbee soil and moderately slow 
in the underlying material. The available water capacity is 
moderate. Runoft is slow. The water table is at a depth 
of 1 to 3 feet during winter and early spring. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture or hay. A very small acreage is 
used for woodlots. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it can be 
intensively row cropped. Wetness is the major limitation. 
Subsurface drains help to remove excess water. Cover 
crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface help to 
control erosion, minimize crusting, increase the rate of 
water infiltration and the organic matter content, and 
help to maintain tith. The soil is well suited to a till-plant 
cropping system. 

If drained, this soil is well suited to grasses and 
legumes for hay or pasture. Unless drained, it is poorly 
suited to deep-rooted legumes, such as alfalfa, because 
of the seasonal high water table. Overgrazing or grazing 
when the soil is too wet results in surface compaction 
and poor tilth. Pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the wetness, this soil is severely limited as 
a site for dwellings. The buildings should be constructed 
without basements. Subsurface drains help to lower the 
water table. The soil is severely limited as a site for local 
roads and streets because of frost action. An adequate 
drainage system along the roads helps to prevent the 
damage caused by frost action. The soil is severely 
limited as a site for septic tank absorption fields because 
of the wetness and the moderately slow permeability. 
Interceptor drains around the outer edges of the 
absorption field help to remove excess water. Enlarging 
the absorption field helps to compensate for the 
restricted permeability. 

The land capability classification is Ilw. The woodland 
ordination symbol is 4A. 


AtA—Aubbeenaubbee fine sandy loam, moderately 
permeable, 0 to 2 percent slopes. This nearly level, 
somewhat poorly drained soil is on swells on till plains 
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acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The subsurface layer is 
dark grayish brown sandy loam about 4 inches thick. The 
subsoil is about 32 inches thick. It is mottled. The upper 
part is grayish brown, friable sandy loam, and the lower 
part is yellowish brown, firm loam. The underlying 
material to a depth of 60 inches is brown, mottled loam. 
In some areas the surface layer is loamy sand, lighter 
colored, or both. In other areas it contains more silt and 
less sand. In some places the subsoil is clay loam. In 
other places the soil is stratified with silt, silt loam, loamy 
sand, or sand. In some areas the slope is more than 2 
percent, 

Included with this soil in mapping are small areas of 
the very poorly drained Barry soils in shallow 
depressions and small drainageways. Also included are 
the well drained Metea and Wawasee soils on swells 
and low ridges and very poorly drained soils in wooded 
areas. The very poorly drained soils are wet for long 
periods during winter and early spring. Included soils 
make up about 15 percent of the map unit. 

Permeability is moderate or moderately rapid in the 
subsoil of the Aubbeenaubbee soil and moderate in the 
underlying material. The available water capacity is 
moderate. Runoff is slow. The water table is at a depth 
of 1 to 3 feet during winter and early spring. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture or hay. A very small acreage is 
used for woodlots. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it can be 
intensively row cropped. Wetness is the major limitation. 
Subsurface drains help to remove excess water. Cover 
crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface help to 
control erosion, minimize crusting, increase the rate of 
water infiltration and the organic matter content, and 
help to maintain tilth. The soil is well suited to a till-plant 
cropping system. 

If drained, this soil is well suited to grasses and 
legumes for hay or pasture. Unless drained, it is poorly 
suited to deep-rooted legumes, such as alfalfa, because 
of the seasonal high water table. Overgrazing or grazing 
when the soil is too wet results in surface compaction 
and poor tilth. Pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 
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without basements. Subsurface drains help to lower the 
water table. The soil is severely limited as a site for local 
roads and streets because of frost action. An adequate 
drainage system along the roads helps to prevent the 
damage caused by frost action. The soil is severely 
limited as a site for septic tank absorption fields because 
of the wetness. Interceptor drains around the outer 
edges of the absorption field help to remove excess 
water. 

The land capability classification is Iv. The woodland 
ordination symbol is 4A. 


Be—Barry loam. This nearly level, poorly drained soil 
is on broad flats, in shallow, narrow, meandering 
depressions, and in drainageways on till plains and 
moraines. Some of the depressions are frequently 
ponded by runoff from the higher adjacent soils. Areas 
are elongated, oval, or irregularly shaped and are 5 to 
300 acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer also is black loam. It 
is about 7 inches thick. The subsoil is about 35 inches 
thick. The upper part is dark gray, mottled, firm fine 
sandy loam, and the lower part is olive gray, mottled, 
firm and friable loam. The underlying material to a depth 
of 60 inches is brown, mottled foam. In some areas the 
surface layer is lighter colored, less than 10 inches thick, 
or both. In some of the deeper depressions, the upper 
part of the subsoil is silty clay loam. In places the subsoil 
and the underlying material contain more clay. in a few 
areas the soil has strata of sand directly above the 
underlying glacial till or is underlain by stratified material. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils on slight rises, in saddles, and at the base 
of the slopes. These soils make up about 15 percent of 
the map unit. 

The Barry soil is moderately permeable. The available 
water capacity is high. Runoff is very slow or ponded. 
The water table is near or above the surface during 
winter and spring. The organic matter content is high in 
the surface layer. This layer is friable and can be easily 
tilled. Clods form, however, if the soil is plowed when 
wet. 

Most areas of this soil are used for cultivated crops. A 
few are used for hay, pasture, or woodland. Most 
woodlots have been grazed. 

If drained, this soil is well suited to corn, soybeans, 
and small grain. If drained and otherwise well managed, 
it is suited to intensive row cropping. Subsurface drains 
(fig. 5), surface drains, pumps, or a combination of these 
can remove excess water. A system of conservation 
tillage that leaves all or most of the crop residue on the 
surface minimizes crusting, improves tilth, and helps to 
maintain the organic matter content. The soil is well 
suited to fall plowing, fall chiseling, and a till-plant or 
ridge-plant cropping system. 
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suited to deep-rooted legumes, such as alfalfa, because 
of the ponding and the high water table. Overgrazing or 
grazing when the soil is wet results in surface 
compaction and poor tilth. Pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is well suited to trees. Seedling mortality, the 
windthrow hazard, the equipment limitation, and plant 
competition are management concerns. Water-tolerant 
species should be selected for planting. Competing 
vegetation should be controlled by cutting, girdling, or 
spraying. Replanting of seedlings is often necessary. 
Carefully thinning the stand or not thinning them at all 
and applying harvest methods that do not isolate the 
remaining trees or leave them widely spaced reduce the 
windthrow hazard. Equipment should be used only during 
dry periods or when the ground is frozen. 

Because of ponding, this soil is generally unsuited to 
dwellings and septic tank absorption fields. It is severely 
limited as a site for local roads and streets because of 
ponding and frost action. Building the roads and streets 
on well compacted fill material 2 to 3 feet above the 
original ground level and providing adequate drainage 
ditches and culverts help to prevent the damage caused 
by ponding and frost action. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5W. 


BIA—Blount silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is in 
depressions, in drainageways, and on ridgetops on till 
plains and moraines. Areas are irregular in shape and 
are 5 to 100 acres in size. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick. The subsurface layer is about 3 inches of 
dark grayish brown silt loam. The subsoil is mottled, firm 
clay loam about 19 inches thick. The upper part is 
yellowish brown, and the lower part is grayish brown. 
The underlying material to a depth of 60 inches is 
yellowish brown, mottled clay loam. In a few areas the 
surface layer is sandy loam. In some places the mottles 
are lower in the profile. In other places the entire subsoil 
is gray and grayish brown. In some areas the subsoil has 
layers of loam or sandy clay loam. In a few places it is 
underlain by loam till. In some areas the depth to the 
underlying material is more than 40 inches. In other 
areas the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Pewamo soils in the lower 
positions on the landscape. Also included are areas of 
the moderately well drained Glynwood and well drained 
Morley soils on slight rises and in saddles between 
depressions. Included soils make up about 5 percent of 
the map unit. 
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Figure 5.—A subsurface drain installed in an area of Barry loam. 


Permeability is moderately slow or slow in the Blount 
soil. The available water capacity is moderate. Runoff is 
slow. The water table is at a depth of 1 to 3 feet during 
winter and spring. It restricts the rooting depth. The 
organic matter content is moderate. Clods form if the soil 


is plowed when wet. Because of the cloddiness, 
preparing a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. A few are used as 
woodland. 
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intensively row cropped. Wetness is the main limitation. 
A drainage system improves crop growth and the 
timeliness of tillage. Subsurface drains and surface 
drains help to remove excess water. A system of 
conservation tillage that leaves all or most of the crop 
residue on the surface improves or helps to maintain tilth 
and the organic matter content. The soil is well suited to 
a ridge-plant cropping system and to fall chiseling. 

if drained, this soit is well suited to grasses and 
legumes for hay or pasture. Unless drained, it is poorly 
suited to deep-rooted legumes, such as alfalfa, because 
of the seasonal high water table. Overgrazing or grazing 
when the soil is wet results in surface compaction and 
poor tilth. Pasture rotation, timely deferment of grazing, 
and restricted use during wet periods minimize surface 
compaction and help to keep the pasture in good 
condition. 

This soil is fairly well suited to trees. The main 
management concerns are seedling mortality and the 
windthrow hazard. Seedlings survive and grow well if 
competing vegetation is controlled by cutting, spraying, 
or girdling. Carefully thinning the stands or not thinning 
them at all reduces the windthrow hazard. 

Because of the wetness, this soil is severely limited as 
a site for dwellings. Houses should be constructed 
without basements. Installing drainage tile around 
properly designed footings lowers the water table and 
helps to prevent the damage caused by frost action. The 
soil is severely limited as a site for local roads and 
streets because of low strength and frost action. 
Adequate drainage ditches are needed to lower the 
water table and thus minimize frost action. Providing 
coarse textured subgrade or base material helps to 
prevent the damage caused by low strength and frost 
action. 

This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow 
permeability and the wetness. Installing interceptor 
drains around the absorption field helps to lower the 
water table. Enlarging the absorption area improves the 
capacity of the field to absorb the effluent. An enlarged 
holding tank can increase the capacity of the system 
during peak periods of use. 

The land capability classification is lw. The woodland 
ordination symbol is 3C. 


BnB—Blount-Glynwood complex, 1 to 3 percent 
slopes. These nearly level and gently sloping soils are 
on till plains and moraines. The somewhat poorly drained 
Blount soil is in swales and potholes, on knolls, and in 
drainageways. The moderately well drained Glynwood 
soil is on swells and low ridges, around potholes, and 
along poorly defined drainageways. Areas are irregular in 
shape and are 5 to 50 acres in size. They are about 50 
percent Blount soil and 35 percent Glynwood soil. The 


mapping them separately tS not practical. 

Typically, the surface layer of the Blount soil is dark 
gray silt loam about 8 inches thick. The subsurface layer 
is dark grayish brown silt loam about 3 inches thick. The 
subsoil is mottled, firm clay loam about 19 inches thick. 
The upper part is yellowish brown, and the lower part is 
grayish brown. The underlying material to a depth of 60 
inches is yellowish brown, mottled clay loam. In a few 
areas the surface layer is sandy loam and has a gravel 
content of more than 1 percent. In some places the 
depth to mottles is greater. In other places the entire 
subsoil is gray and grayish brown. In some areas the 
subsoil has layers of loam or sandy clay loam. In a few 
places it is underlain by loam till. In some areas the 
depth to the underlying material is more than 40 inches. 

Typically, the surface layer of the Glynwood soil is 
dark grayish brown loam about 10 inches thick. The 
subsurface layer is brown loam about 4 inches thick. The 
subsoil is mottled, firm silty clay loam about 20 inches 
thick. The upper part is yellowish brown, and the lower 
part is dark yellowish brown. The underlying material to a 
depth of 60 inches is yellowish brown, mottled clay loam. 
In some areas the surface layer is sandy toam and has a 
gravel content of more than 1 percent. In other areas the 
surface layer is less than 10 inches thick and has been 
mixed with the upper part of the subsoil by plowing. In 
some places the subsoil has thin subhorizons of sandy 
clay loam or silt loam, has fewer mottles, or both. In 
other places the slope is more than 3 percent. 

included with these soils in mapping are small areas of 
the very poorly drained Pewamo soils in the lower 
landscape positions and areas of the well drained Morley 
soils in the higher positions. Also included are areas 
where the soil is severely eroded. Included soils make 
up about 15 percent of the map unit. 

Permeability is slow in the Blount and Glynwood soils. 
The available water capacity is moderate. Runoff is slow 
or medium. During the winter and spring, the water table 
is at a depth of about 1.0 to 3.0 feet in the Blount soil 
and 2.0 to 3.5 feet in the Glynwood soil. It restricts the 
rooting depth. The organic matter content is moderate in 
the surface layer of both soils. This layer is friable and 
can be tilled throughout a moderate range in moisture 
content, but it tends to crust after heavy rains. Clods 
form if the soils are plowed when wet. Because of the 
cloddiness, preparing a friable seedbed is difficult. 

Most areas of these soils are used for cultivated 
crops. Some are used for pasture or hay. A few are used 
as woodland. 

These soils are weil suited to corn, soybeans, and 
small grain. Erosion and wetness are management 
concerns. A crop rotation that includes grasses and 
legumes, cover crops, water- and sediment-control 
basins, diversions, grassed waterways, and grade 
stabilization structures help to control erosion and runoff. 
Subsurface drains help to remove excess water. A 


the crop residue on the surface improves or helps to 
maintain tilth and increases the organic matter content. 
The soils are well suited to fall chiseling. 

A cover of grasses and legumes helps to control 
erosion. If drained, these soils are well suited to grasses 
and legumes, such as bromegrass, alfalfa, and white 
clover, for hay or pasture. Uniess drained, they are 
poorly suited to deep-rooted legumes, such as alfalfa, 
because of the seasonal high water table. Overgrazing 
or grazing when the soils are wet results in surface 
compaction and poor tilth. Pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

These soils are well suited to trees. Seedling mortality 
and the windthrow hazard are management concerns on 
both soils. Plant competition also is a concern on the 
Glynwood soil. Seedlings survive and grow well if 
competing vegetation is controlled by cutting, spraying, 
or girdling. Some replanting of seedlings may be needed. 
Carefully thinning the stands or not thinning them at all 
reduces the windthrow hazard. 

Because of the wetness, the Blount soil is severely 
limited as a site for dwellings. Because of the wetness 
and the shrink-swell potential, the Glynwood soil is 
moderately limited as a site for dwellings without 
basements. It is severely limited as a site for dwellings 
with basements because of the wetness. Dwellings 
should be constructed without basements. Installing 
drain tile around properly designed footings lowers the 
water table and helps to prevent the damage caused by 
frost action. Strengthening foundations and footings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 

Because of low strength and frost action, these soils 
are severely limited as sites for local roads and streets. 
An adequate drainage system along the roads helps to 
prevent the damage caused by frost action. Replacing or 
strengthening the base with better suited material 
improves the ability of the roads and streets to support 
vehicular traffic. 

These soils are severely limited as sites for septic tank 
absorption fields because of the wetness and the slow 
permeability. Overcoming these limitations is very 
difficult. Enlarging the absorption area improves the 
capacity of the field to absorb the effluent. Interceptor 
drains around the outer edges of the absorption field 
help to remove excess water. 

The land capability classification is lle. The woodland 
ordination symbol assigned to the Blount soil is 3C, and 
that assigned to the Glynwood soil is 4C. 


BoB—Boyer loamy sand, 0 to 6 percent slopes. 
This nearly level and gently sloping, well drained soil is 
on outwash plains and on knolls and ridges on moraines. 
Areas are irregularly shaped or are oval. They are 5 to 
125 acres in size. 


9 inches thick. The subsoil is about 28 inches thick. Ihe 
upper part is dark yellowish brown and dark brown, 
friable sandy loam; the next part is dark brown, very 
friable loamy sand; and the lower part is dark brown, 
friable sandy clay loam. The underlying material to a 
depth of 60 inches is yellowish brown, stratified sand 
and very gravelly coarse sand. In some areas the 
surface layer contains more gravel. In other areas the 
loamy sand is more than 24 inches thick. In some places 
the soil is moderately eroded. In other places the 
subsoil, the underlying material, or both are finer 
textured. In some areas the depth to the underlying 
material is less than 24 inches or more than 40 inches. 
in other areas the slope is more than 6 percent. 

Included with this soil in mapping are areas of the 
moderately well drained Bronson and well drained 
Ormas soils. Ormas soils are more sandy than the Boyer 
soil. They are in landscape positions similar to those of 
the Boyer soil. Bronson soils are in the slightly lower 
areas. Included soils make up about 15 percent of the 
map unit. 

Permeability is moderately rapid in the subsoil of the 
Boyer soil and very rapid in the underlying material. The 
available water capacity is low. Runoff is slow in 
cultivated areas. The organic matter content is moderate 
in the surface layer. This layer is very friable and can be 
easily tilled throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. A very few are used 
for woodlots. Most of the wooded areas have been 
grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazard of erosion are the main management concerns. 
The crops respond well to irrigation. Cover crops, a crop 
rotation that includes grasses and legumes, water- and 
sediment-control basins, diversions, grassed waterways, 
and grade stabilization structures help to control erosion 
and runoff. Cover crops and a system of conservation 
tillage that leaves all or most of the crop residue on the 
surface help to control erosion, minimize crusting, reduce 
the evaporation rate, increase the rate of water 
infiltration, and help to maintain the organic matter 
content. The soil is well suited to a no-till cropping 
system. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay or pasture. The low 
available water capacity and the hazard of erosion are 
management concerns. Drought-tolerant species should 
be selected for planting. Overgrazing or grazing when 
the soil is wet results in surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture in good 
condition. 


GOMCEMT Is SeCaing MOMally. VrOUQM-lOlerant Species 
should be selected for planting. Seedlings survive and 
grow well if competing vegetation is controlled by cutting, 
spraying, or girdling. 

This soil is suitable as a site for dwellings and for local 
roads and streets. The sides of shallow excavations can 
cave in unless they are reinforced. Because of a poor 
filtering capacity, the soil is severely limited as a site for 
septic tank absorption fields. The poor filtering capacity 
can result in the pollution of ground water. Because of 
the common practice of installing deep wells and the 
usual geologic stratification of the material at a depth of 
more than 60 inches, however, only nearby shallow wells 
are in danger of contamination. 

The land capability classification is Ills. The woodland 
ordination symbol is 4S. 


BoC—Boyer loamy sand, 6 to 12 percent slopes. 
This moderately sloping, well drained soil is on breaks 
on outwash plains and on knolls and ridges on moraines. 
Areas are elongated or irregularly shaped and range 
from 5 to 35 acres in size. 

Typically, the surface layer is brown loamy sand about 
8 inches thick. The subsoil is about 25 inches thick. The 
upper part is dark yellowish brown and dark brown, 
friable sandy loam; the next part is dark brown, very 
friable loamy sand; and the lower part is dark brown, 
friable sandy clay loam. The underlying material to a 
depth of 60 inches is yellowish brown, stratified sand 
and very gravelly coarse sand. in some areas the 
surface layer contains more gravel. in other areas the 
loamy sand is more than 24 inches thick. Nearly half of 
the acreage is moderately eroded. In some places the 
subsoil, the underlying material, or both are finer 
textured. Depth to the underlying material varies widely 
within short distances. It is less than 24 or more than 40 
inches in some areas. In places the slope is less than 6 
or more than 12 percent. 

Included with this soil in mapping are areas of the 
moderately well drained Bronson and well drained 
Ormas soils. Ormas soils are in landscape positions 
similar to those of the Boyer soil. They are more sandy 
than the Boyer soil. Bronson soils are in potholes and 
drainageways. Included soils make up about 15 percent 
of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Boyer soil and very rapid in the underlying material. The 
available water capacity is low. Runoff is medium in 
cultivated areas. The organic matter content is moderate 
in the surface layer. This layer is very friable and can be 
easily tilled throughout a wide range in moisture content. 

Many areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodland. Most 
woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The hazard of erosion and the low available 


a crop rotation tnat inciudes grasses and legumes, 
diversions, water- and sediment-control basins, grassed 
waterways, and grade stabilization structures help to 
control erosion and runoff. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface help to control erosion, minimize 
crusting, reduce the evaporation rate, increase the rate 
of water infiltration, and help to maintain the organic 
matter content. The soil is well suited to a no-till 
cropping system. 

This soil is well suited to grasses and legumes for hay 
and pasture. A cover of grasses and legumes is effective 
in controlling erosion. The low available water capacity 
and the hazard of erosion are management concerns. 
Drought-tolerant species should be selected for planting. 
Overgrazing or grazing when the soil is wet results in 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. The main 
management concern is seedling mortality. Drought- 
tolerant species should be selected for planting. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings and for local roads and streets. The 
slope should be modified by land grading or by cutting 
and filling. The buildings can be designed so that they 
conform to the natural slope of the land. The local roads 
and streets should be built on the contour. The sides of 
shallow excavations can cave in unless they are 
reinforced. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The slope is a moderate limitation. Installing the 
distribution lines on the contour helps to ensure even 
distribution of the effluent. The poor filtering capacity can 
result in the pollution of ground water. Because of the 
common practice of installing deep wells and the usual 
geologic stratification of the material at a depth of more 
than 60 inches, however, only nearby shallow wells are 
in danger of contamination. 

The land capability classification is Ille. The woodland 
ordination symbol is 4S. 


Bp—Brady sandy loam. This nearly level, somewhat 
poorly drained soil is on outwash plains. Areas are 
oblong, elongated, or irregularly shaped and are 5 to 30 
acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 8 inches thick. The subsurface layer is 
grayish brown sandy foam about 3 inches thick, The 
subsoil is about 43 inches thick. The upper part is brown, 
mottled, friable sandy loam, and the lower part is 
yellowish brown, mottled, very friable loamy sand. The 


gravelly coarse sand. In places the surface layer is loam. 
In a few areas the mottles are lower in the profile. In 
some areas the entire subsoil is gray and grayish brown. 
In other areas the subsoil has more sand, gravel, or clay 
throughout. In a few places it is underlain by neutral or 
slightly acid sand. In some areas the slope is more than 
2 percent. 

Included with this soil in mapping are some small 
areas of the very poorly drained Gilford and Gravelton 
soils in depressions and poorly defined drainageways. 
These soils make up about 15 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Brady soil and very rapid in the underlying material. The 
available water capacity is moderate. Runoff is slow. The 
water table is at a depth of 1 to 3 feet during winter and 
early spring. The organic matter content is moderate in 
the surface layer. This layer can be easily tilled 
throughout a moderately wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or trees. Many woodlots 
are grazed. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it can be 
intensively row cropped. Wetness is the main limitation. 
Subsurface drains and surface drains help to remove 
excess water. If the soil is overdrained, however, drought 
is a hazard. A system of conservation tillage that leaves 
all or most of the crop residue on the surface improves 
tilth and helps to maintain the organic matter content. 
The soil is well suited to a till-plant cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as bromegrass and clover, for hay and 
pasture. Unless drained, it is poorly suited to deep- 
rooted legumes, such as alfalfa, because of the seasonal 
high water table. Overgrazing or grazing under wet 
conditions causes surface compaction and poor tilth. 
Proper stocking rates, timely grazing, and restricted use 
during wet periods minimize surface compaction and 
help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
severe. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the wetness, this soil is severely limited as 
a site for dwellings. Subsurface drains help to lower the 
water table. Houses should be constructed without 
basements. Installing drainage tile around properly 
designed footings helps to prevent the damage caused 
by frost action. The sides of shallow excavations can 
cave in unless they are reinforced. The soil is severely 
limited as a site for local roads and streets because of 
frost action. Adequate roadside ditches are needed to 
lower the water table and thus minimize the damage 
caused by frost action. The soil is severely limited as a 
site for septic tank absorption fields because of the 
wetness. Interceptor drains around the outer edges of 
the absorption field help to remove excess water. 


ordination symbol is 5A. 


BrA—Bronson sandy loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained soil is on 
broad outwash plains and on low moraines. Areas are 
irregular in shape and are 5 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 9 inches thick. The subsoil is about 50 
inches thick. In sequence downward, it is yellowish 
brown, friable sandy loam; dark yellowish brown and 
dark brown, mottled, friable sandy loam; dark yellowish 
brown, mottled, very friable loamy sand; and dark brown, 
mottled, friable sandy clay loam. The underlying material 
to a depth of 60 inches is brown sand and gravelly 
coarse sand. In some areas the surface layer contains 
more gravel or more clay. In other areas the mottles are 
higher in the profile. In places the entire subsoil is gray 
or grayish brown. In a few areas the underlying material 
is dominantly sand or fine sand. In some areas the slope 
is more than 2 percent. 

Included with this soil in mapping are small areas of 
the well drained Ormas soils and the very poorly drained 
Gilford soils. Ormas soils are on slight swells and low 
knolls. Gilford soils are in depressions and small 
drainageways. Also inciuded are a few areas where the 
soil is underlain by loamy lacustrine deposits or till. 
Included soils make up about 10 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Bronson soil and rapid in the underlying material. The 
available water capacity is moderate. Runoff is slow. The 
water table is at a depth of 2.0 to 3.5 feet during winter 
and early spring. The organic matter content is moderate 
in the surface layer. This surface layer is friable and can 
be easily tilled throughout a wide range in moisture 
content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture, hay, or woodland. Most 
wooded areas have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. The moderate available water capacity is the main 
limitation. The crops respond well to irrigation. A system 
of conservation tillage that leaves all or most of the crop 
residue on the surface, cover crops, crop rotations that 
include grasses and legumes, and grassed waterways 
reduce the evaporation rate and help to maintain the 
organic matter content and tilth. The soil is well suited to 
a no-till cropping system. 

This soil is well suited to forage grasses and lequmes, 
such as bromegrass and alfalfa. Deep-rooted legumes 
and grasses are the best suited forage species. The low 
available water capacity is the main limitation. 
Overgrazing or grazing when the soil is too wet results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 


moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the wetness, this soil is moderately limited 
as a site for dwellings. Houses should be constructed 
without basements. Subsurface drains help to lower the 
water table. Installing drainage tile around properly 
designed footings helps to prevent the damage caused 
by frost action. The sides of shallow excavations can 
cave in unless they are reinforced. The soil is severely 
limited as a site for local roads and streets because of 
frost action. Roadside drainage ditches are needed to 
remove surface water and thus minimize the damage 
caused by frost action. The soil is severely limited as a 
site for septic tank absorption fields because of the 
wetness. Interceptor drains around the outer edge of the 
absorption field help to remove excess water. 

The land capability classification is Ils. The woodland 
ordination symbol is 4A. 


CaA—Carmi loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on broad outwash plains. 
Areas are irregular in shape and are 25 to 500 acres in 
size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is about 11 inches 
thick. The upper part is very dark brown loam, and the 
lower part is very dark grayish brown sandy loam. The 
subsoil is about 33 inches thick. In sequence downward, 
it is dark brown, friable sandy loam; brown, very friable 
gravelly sandy loam; and brown, loose gravelly loamy 
sand. The underlying material to a depth of 60 inches is 
brown, stratified sand and very gravelly coarse sand. In 
some places the surface layer contains more gravel, is 
thinner, or both. In other places the subsoil contains 
more silt. In some areas it contains more gravel, extends 
to a depth of less than 40 inches, or both. In other areas 
it is mottled at a depth of 30 to 40 inches. In places the 
slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the well drained Griswold and Shipshe soils. Griswold 
soils are more clayey than the Carmi soil, and Shipshe 
soils are more gravelly. Both of the soils are in 
landscape positions similar to those of the Carmi soil. 
They make up about 5 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Carmi soil and rapid in the underlying material. The 
available water capacity is moderate. Runoff is slow. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture, hay, or woodlots. 

This soil is well suited to corn, soybeans, and small 
grain. If properly managed, it can be intensively row 
cropped. The moderate available water capacity is the 
main limitation. The crops respond well to irrigation. 


leaves all or most of the crop residue on the surface 
reduce the evaporation rate, minimize crusting, and 
increase the rate of water infiltration. The soil is well 
suited to a no-till cropping system. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. Deep- 
rooted legumes and grasses are the best suited forage 
species. The low available water capacity is the main 
limitation. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is well suited to dwellings. It is moderately 
limited as a site for local roads and streets because of 
frost action. Strengthening the base with better suited 
material and installing a subsurface drainage system 
help to prevent the damage caused by frost action. The 
sides of shallow excavations can cave in unless they are 
reinforced. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. 

The land capability classification is Ils. No woodland 
ordination symbol is assigned. 


CiIB—Coloma loamy sand, 0 to 6 percent slopes. 
This nearly level and gently sloping, somewhat 
excessively drained soil is on outwash plains and 
terraces and on knolls and ridges on till plains and 
moraines. Areas are elongated or irregularly shaped and 
are 5 to 50 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 9 inches thick. The subsoil is about 45 
inches of dark yellowish brown and yellowish brown, 
loose sand. It has bands of dark yellowish brown, very 
friable loamy sand in the lower part. The underlying 
material to a depth of 60 inches is yellowish brown sand. 
In some places the surface layer is darker. In other 
places the depth to the textural bands in the subsoil is 
15 to 24 inches. In some areas the total thickness of the 
bands is more than 6 inches. In other areas the bands 
below a depth of 30 inches are continuous. In some 
places the soil has no textural bands. In other places 
faint mottles are above the layers of loamy sand at a 
depth of 36 to 54 inches. In some areas the slope is 
more than 6 percent. 

Included with this soil in mapping are small areas of 
the well drained Kosciusko, Metea, and Wawasee soils. 
These soils are in landscape positions similar to those of 
the Coloma soil. They make up about 10 percent of the 
map unit. 
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water capacity is low. Runoff is slow in cultivated areas. 
The organic matter content is low in the surface layer. 
This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for forage crops. A few support a natural 
cover of mixed hardwoods. 

This soil is poorly suited to corn, soybeans, and small 
grain. The low available water capacity is the major 
limitation, and soil blowing is a hazard. Measures that 
conserve moisture are needed. Windblown sand often 
damages small seedlings. A crop rotation that includes 
grasses and legumes, a system of conservation tillage 
that leaves all or most of the crop residue on the 
surface, and grassed waterways help to prevent 
excessive soil loss. The soil is well suited to a no-till 
cropping system. Cover crops help to control soil 
blowing, conserve moisture, and improve or maintain tilth 
and the organic matter content. 

This soil is fairly well suited to forage grasses and 
legumes, such as bromegrass and alfalfa. Deep-rooted 
grasses and legumes are the best suited forage species. 
The low available water capacity is the main limitation. 
Proper stocking rates, pasture rotation, and timely 
deferment of grazing help to keep the pasture in good 
condition. 

This soil is fairly well suited to trees. The main 
management concern is seedling mortality. Replanting of 
seedlings may be necessary. Drought-tolerant species 
should be selected for planting. Seedlings survive and 
grow well if competing vegetation is controlled by cutting, 
spraying, or girdling. 

This soil is well suited to dwellings and to local roads 
and streets. The sides of shallow excavations can cave 
in unless they are reinforced. The soil is severely limited 
as a site for septic tank absorption fields because it does 
not adequately filter the effluent. The poor filtering 
capacity can result in the pollution of ground water. 
Because of the common practice of installing deep wells 
and the usual geologic stratification of the material at a 
depth of more than 60 inches, however, only nearby 
shallow wells are in danger of contamination. 

The land capability classification is IVs. The woodland 
ordination symbol is 4S. 


CilC—Coloma loamy sand, 6 to 12 percent slopes. 
This moderately sloping, somewhat excessively drained 
soil is on outwash plains and terraces and on knolls and 
ridges on till plains and moraines. Areas are elongated 
and narrow or are irregularly shaped. They are 5 to 20 
acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 8 inches thick. The subsoil is about 44 
inches of dark yellowish brown and yellowish brown, 
loose sand. It has bands of dark yellowish brown, very 
friable loamy sand in the lower part. The underlying 
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In some places the surface layer is darker. In other 
places the depth to the textural bands in the subsoil is 
15 to 24 inches. In some areas the total thickness of the 
bands is more than 6 inches. in other areas the bands 
below a depth of 30 inches are continuous. In some 
places the soil has no textural bands. In other places 
faint mottles are above the layers of loamy sand at a 
depth of 36 to 52 inches. In some areas the slope is less 
than 6 or more than 12 percent. 

Included with this soil in mapping are small areas of 
the well drained Kosciusko, Metea, and Wawasee soils. 
These soils are in landscape positions similar to those of 
the Coloma soil. They make up about 10 percent of the 
map unit. 

The Coloma soil is rapidly permeable. The available 
water capacity is low. Runoff is medium in cultivated 
areas. The organic matter content is low in the surface 
layer. This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Many are idle. Some are used for forage crops. A few 
support a natural cover of mixed hardwoods. 

Because of the low available water capacity, the slope, 
and the hazard of soil blowing, this soil is generally 
unsuited to corn, soybeans, and small grain. It is fairly 
well suited to forage grasses and legumes. The low 
available water capacity is the main limitation. Deep- 
rooted grasses and legumes are the best suited forage 
species. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is fairly well suited to trees. The main 
management concern is seedling mortality. Replanting of 
seedlings may be necessary. Drought-tolerant species 
should be selected for planting. Seedlings survive and 
grow well if competing vegetation is controlled by cutting, 
spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings (fig. 6) and for local roads and 
streets. The slope can be modified by land grading or by 
cutting and filling. The dwellings can be designed so that 
they conform to the natural slope of the land. The roads 
and streets should be built on the contour. Erosion is a 
hazard on construction sites. It can be controlled by 
replacing topsoil and reseeding as soon as possible after 
construction, by developing random lots on the contour, 
and by maintaining as much of the existing vegetation as 
possible during construction. The sides of shallow 
excavations can cave in unless they are reinforced. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The slope is a moderate limitation. Installing the 
distribution lines on the contour helps to ensure an even 
distribution of the effluent. The poor filtering capacity can 
result in the pollution of ground water. Because of the 
common practice of installing deep wells and the usual 
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Figure 6.—Buildings in an area of Coloma loamy sand, 6 to 12 percent slopes. 


geologic stratification of the material at a depth of more 
than 60 inches, however, only nearby shallow wells are 
in danger of contamination. 

The land capability classification is Vis. The woodland 
ordination symbol is 4S. 


CrA—Crosier loam, 0 to 1 percent slopes. This 
nearly level, somewhat poorly drained soil is on swells 
on till plains and in swales and drainageways on 
moraines. Areas are irregular in shape and are 20 to 500 
acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 9 inches thick. The subsoil is mottled, firm clay 
loam about 27 inches thick. The upper part is grayish 
brown, and the lower part is brown. The underlying 
material to a depth of 60 inches is brown, mottled loam. 
In some areas the subsoil has layers of sandy loam, silt 
loam, or both. In other areas the depth to the underlying 
till is more than 40 inches. In a few areas the till is 


stratified with clay loam, silt loam, sandy loam, or loamy 
sand. In places the slope is more than 1 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Barry soils in shallow depressions and 
small drainageways. Also included, in most wooded 
areas, are very poorly drained soils that are ponded for 
long periods during winter and early spring. Included 
soils make up about 10 percent of the map unit. 

Permeability is moderately slow in the Crosier soil. The 
available water capacity is high. Runoff is slow. The 
water table is at a depth of 1 to 3 feet during winter and 
spring. The organic matter content is moderate in the 
surface layer. This layer can be easily tilled, but clods 
form if the soil is plowed when wet. Because of the 
cloddiness, preparing a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it can be 
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crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface help to 
control erosion, minimize crusting, increase the rate of 
water infiltration and the organic matter content, and 
heip to maintain tilth. The soil is well suited to a till-plant 
cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as bromegrass and clover, for hay or 
pasture. Unless drained, it is poorly suited to deep- 
rooted legumes, such as alfalfa, because of the seasonal 
high water table. Overgrazing or grazing when the soil is 
wet results in surface compaction and poor tilth. Pasture 
rotation, timely deferment of grazing, and the restricted 
use during wet periods help to keep the pasture in good 
condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the wetness, this soil is severely limited as 
a site for dwellings. The buildings shoutd be constructed 
without basements (fig. 7). Subsurface drains help to 
lower the water table. The soil is severely limited as a 
site for local roads and streets because of low strength 
and frost action. An adequate drainage system along the 
roads helps to prevent the damage caused by frost 
action. Strengthening or replacing the base with better 
suited material improves the ability of the roads and 
streets to support vehicular traffic. 

This soil is severely limited as a site for septic tank 
absorption fields because of the wetness and the 
moderately slow permeability. Enlarging the absorption 
field helps to compensate for the restricted permeability. 
Interceptor drains around the outer edges of the 
absorption field help to remove excess water. 

The land capability classification is llw. The woodland 
ordination symbol is 4A. 


CrB—Crosier loam, 1 to 4 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is on swells, around potholes, and along poorly 
defined drainageways on till plains and along well 
defined drainageways on moraines. Areas are irregular in 
shape and are 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The subsoil is mottled, firm clay 
loam about 26 inches thick. The upper part is grayish 
brown, and the lower part is brown. The underlying 
material to a depth of 60 inches is brown, mottled loam. 
In some places the subsoil has fewer mottles and has 
layers of sandy loam, silt loam, or both. In other places 
the depth to the underlying till is more than 40 inches. In 
a few areas the till is stratified clay loam, silt loam, sandy 
loam, or loamy sand. In some areas the slope is less 
than 1 or more than 4 percent. 
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small drainageways and a few small areas of the well 
drained, gently sloping Miami and Wawasee soils on 
small knolls and along the sides of drainageways. Also 
included, in most wooded areas, are very poorly drained 
soils that are wet for long periods during winter and early 
spring. Included soils make up about 15 percent of the 
map unit. 

Permeability is moderately slow in the Crosier soil. The 
available water capacity is high. Runoff is medium. The 
water table is at a depth of 1 to 3 feet during winter and 
spring. The organic matter content is moderate in the 
surface layer. This layer is friable and can be easily tilled, 
but clods form if the soil is plowed when wet. Because of 
the cloddiness, preparing a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. A very small acreage 
is used for woodlots. Most of the woodlots are grazed. 

This soil is well suited to corn, soybeans, and small 
grain. Erosion and wetness are the major management 
concerns. A crop rotation that includes grasses and 
legumes, grassed waterways, water- and sediment- 
control basins, diversions, terraces, and grade 
stabilization structures help to prevent excessive soil 
loss. Cover crops and a system of conservation tillage 
that leaves all or most of the crop residue on the surface 
help to control erosion, minimize crusting, increase the 
rate of water infiltration, and maintain tilth and the 
organic matter content. The soil is well suited to fall 
chiseling and to a till-plant cropping system. Subsurface 
drains can remove excess water. 

If drained, this soil is well suited to grasses and 
legumes, such as bromegrass and alfalfa, for hay or 
pasture. Unless drained, it is poorly suited to deep- 
rooted legumes, such as alfalfa, because of the seasonal 
high water table. Overgrazing or grazing when the soil is 
wet results in surface compaction and poor tilth. Pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of wetness, this soil is severely limited as a 
site for dwellings. The buildings shoutd be constructed 
without basements. Subsurface drains help to lower the 
water table. The soil is severely limited as a site for local 
roads and streets because of low strength and frost 
action. An adequate drainage system along the roads 
helps to prevent the damage caused by frost action. 
Strengthening or replacing the base with better suited 
material improves the ability of the roads and streets to 
support vehicular traffic. 

This soil is severely limited as a site for septic tank 
absorption fields because of the wetness and the 
moderately slow permeability. Enlarging the absorption 


28 Soil Survey 


Figure 7.—A collapsed basement wall in an area of Crosier loam, 0 to 1 percent slopes. Inadequate provisions were made for the removal 
of excess water during periods of spring rainfall. 


field helps to compensate for the restricted permeability. edges of lake plains in the uplands. Areas are narrow 
Interceptor drains around the outer edges of the and elongated or are irregularly shaped. They are 5 to 
absorption field help to remove excess water. 50 acres in size. 
The land capability classification is lle. The woodland Typically, the surface layer is dark grayish brown silt 
ordination symbol is 4A. loam about 8 inches thick. The subsoil is mottled, firm 
silty clay loam about 28 inches thick. It is yellowish 
De—Del Rey silt loam. This nearly level, somewhat brown in the upper part, dark yellowish brown and 


poorly drained soil is on slight rises along the outer yellowish brown in the next part, and dark yellowish 
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loam. In some places the content of gravel in the 
surface layer is as much as 15 percent. In other places 
the subsoil has layers of clay loam, loam, or both. Ina 
few areas the content of clay in the upper part of the 
subsoil is less than 35 percent. In a few places the 
underlying material is stratified with thin layers of sandy 
or loamy material. In some areas the slope is more than 
2 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Toledo soils in depressions, on 
toe slopes, and in small drainageways. Also included, in 
most wooded areas, are very poorly drained soils that 
are ponded for long periods during winter and early 
spring. Included soils make up about 5 percent of the 
map unit. 

Permeability is slow in the Del Rey soil. The available 
water capacity is high. Runoff is slow. The water table is 
at a depth of 1 to 3 feet during winter and spring. The 
organic matter content is moderate in the surface layer. 
This layer becomes very compact and cloddy if it is 
plowed when wet. Because of the cloddiness, preparing 
a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. A very small acreage 
is used for woodlots. Most of the woodlots are grazed. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it can be 
intensively row cropped. Wetness is the major timitation. 
Subsurface drains help to remove excess water. Cover 
crops and a system of conservation tillage that leaves 
protective amounts of crop residue on the surface help 
to control erosion, minimize crusting, increase the rate of 
water infiltration and the organic matter content, and 
help to maintain tilth. The soil is well suited to fall 
chiseling and to a ridge-till cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as bromegrass and clover, for hay or 
pasture. Unless drained, it is poorly suited to deep- 
rooted legumes, such as alfalfa, because of the seasonal 
high water table. Overgrazing or grazing when the soil is 
wet results in severe surface compaction and poor tilth. 
Pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and the windthrow hazard are the main management 
concerns. Water-tolerant species should be selected for 
planting. Replanting of seedlings is often necessary. 
Carefully thinning the stands or not thinning them at all 
and applying harvest methods that do not isolate the 
remaining trees or leave them widely spaced reduce the 
windthrow hazard. 

Because of the wetness, this soil is severely limited as 
a site for dwellings. The buildings should be constructed 
without basements. Subsurface drains help to lower the 
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action. An adequate drainage system along the roads 
helps to prevent the damage caused by frost action. 
Strengthening or replacing the base with better suited 
material improves the ability of the roads and streets to 
support vehicular traffic. 

This soil is severely fimited as a site for septic tank 
absorption fields because of the wetness and the slow 
permeability. Enlarging the absorption field helps to 
compensate for the restricted permeability. Interceptor 
drains around the outer edges of the absorption field 
help to remove excess water. An enlarged holding tank 
increases the capacity of the system during peak periods 
of use. 

The land capability classification is Ilw. The woodland 
ordination symbol is 4C. 


Ed—Edwards muck, drained. This nearly level, very 
poorly drained soil is in depressions and along the edges 
of lakes and streams. In most places it is frequently 
ponded by runoff from the higher adjacent soils. Areas 
are irregularly shaped or circular and are 5 to 100 acres 
in size. 

Typically, the surface layer is black muck about 12 
inches thick. The upper part has granular structure and 
is very friable, and the lower part has subangular blocky 
structure and is firm. The subsurface layer is black, 
friable muck about 22 inches thick. The underlying 
material to a depth of 60 inches is olive gray marl. In 
some places the organic material is less than 16 or more 
than 50 inches thick. In other places the soil has as 
much as 24 inches of mineral overwash. In some areas 
thin strata of mineral material are within the organic 
layers or between the organic layers and the marl. In 
other areas all of the underlying material is mineral soil. 

Included with this soil in mapping are small areas of 
the very poorly drained Gravelton soils. These soils are 
less mucky than the Edwards soil. They are around the 
edges of the mapped areas or are within the areas. Also 
included are some undrained areas. Included soils make 
up about 10 percent of the map unit. 

The Edwards soil is moderately slowly permeable to 
moderately rapidly permeable in the layers of muck. The 
available water capacity is very high. Runoff is very slow 
or ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is very high in the surface layer. This layer can 
be easily tilled and dries out rapidly in the spring. The 
soil is subject to late frost. 

Most areas of this soil are used for cultivated crops. 
Most have been drained and thus have a water table 2 
or more feet below the surface during the cropping 
season. In some areas, however, the drainage system 
has not been maintained and the soil has reverted back 
to brushy idle land. Some areas are used for pasture or 
support a natural cover of mixed hardwoods or of 


This soil is poorly suited to corn, soybeans, and 
specialty crops. Wetness and soil blowing are the main 
management concerns. Because of poor stability in the 
organic material and the underlying material, ditchbanks 
can cave in and the effectiveness of subsurface drains 
can be impaired. if the soil is drained, the organic 
material subsides. In many areas it may subside so much 
that the drainage system is no longer adequate. Locating 
adequate drainage outlets is difficult in many areas. 
Windbreaks, a system of conservation tillage that leaves 
all or most of the crop residue on the surface, and cover 
crops help to control soil blowing. 

If drained, this soil is fairly well suited to grasses and 
legumes for hay or pasture. Grasses grow better than 
most legumes. Deep-rooted legumes, such as alfalfa, 
grow poorly because of the ponding and the high water 
table. The use of harvesting equipment in areas of hay is 
restricted to dry periods because of the poor stability of 
the muck. Overgrazing or grazing when the soil is wet 
results in surface compaction and pitting, reduced plant 
density, and poor tilth. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is poorly suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. Water- 
tolerant species should be selected for planting. 
Replanting of seedlings is often necessary. Plant 
competition can be controlled by cutting, spraying, or 
girdling. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during periods when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding, frost action, and low 
strength. Constructing the roads on raised, well 
compacted fill material and providing adequate side 
ditches and culverts help to prevent the damage caused 
by ponding and frost action. The organic material should 
be replaced with suitable base material. 

The land capability classification is |Vw. The woodland 
ordination symbol is 2W. 


Gf—Gilford sandy loam, gravelly substratum. This 
nearly level, very poorly drained soil is on benches along 
old drainageways and on broad outwash plains. Some 
depressional areas are frequently ponded by runoff from 
the higher adjacent soils. Areas are broad and irregularly 
shaped and are 5 to 300 acres in size. 

Typically, the surface layer is black sandy loam about 
9 inches thick. The subsurface layer is very dark gray 
fine sandy loam about 3 inches thick. The subsoil is 


dark gray, firm sandy clay loam; and the lower part is 
dark gray, friable sandy loam. The underlying material to 
a depth of 60 inches is dark gray and grayish brown 
loamy sand, sand, and gravelly coarse sand. In some 
areas the surface soil is less than 10 inches thick. In 
other areas the upper 2 to 10 inches is mucky mineral 
soil. In some piaces the subsoil contains more clay, 
more gravel, or both. In other places it contains more 
sand. In a few areas the depth to the underlying material 
is less than 30 or more than 40 inches. In some areas 
the underlying material is neutral or slightly acid, 
stratified fine sand and sand. In other areas the slope is 
more than 2 percent. 

Included with this soit in mapping are areas of the 
moderately well drained Bronson and somewhat poorly 
drained Brady soils. These soils are in saddles, on 
swells, and on the sides of narrow drainageways. They 
make up about 15 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Gilford soil and very rapid in the underlying material. The 
available water capacity is moderate. Runoff is very slow 
or ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is moderate in the surface layer. This layer is 
very friable and can be easily tilled throughout a wide 
range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture or hay or support a natural 
cover of mixed hardwoods. Many of the wooded areas 
have been grazed. 

If drained, this soil is fairly well suited to corn, 
soybeans, and small grain. If drained and otherwise well 
managed, it is suited to intensive row cropping. In 
inadequately drained areas, however, it is poorly suited 
to most crops. Subsurface drains, surface drains, pumps, 
or a combination of these can remove excess water. If 
the soil is overdrained, however, drought is a hazard. 
Cover crops and a system of conservation tillage that 
leaves all or most of the crop residue on the surface 
minimize crusting, improve tilth, and help to maintain the 
organic matter content. The soil is well suited to a till- 
plant cropping system. 

If drained, this soil is well suited to grasses and 
legumes for hay or pasture. Unless drained, it is poorly 
suited to deep-rooted legumes, such as alfalfa, because 
of the ponding and the high water table. Overgrazing or 
grazing when the soil is too wet results in surface 
compaction and poor tilth. Pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Competing vegetation can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
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them at ail and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally unsuited 
to dwellings and septic tank absorption fields. It is 
severely limited as a site for local roads and streets 
because of the ponding and frost action. Constructing 
the roads on raised, well compacted fill material and 
providing adequate side ditches and culverts help to 
prevent the damage caused by ponding and frost action. 

The land capability classification is !Ilw. The woodland 
ordination symbol is 4W. 


Gm-—Gilford mucky sandy loam, gravelly 
substratum. This nearly level, very poorly drained soil is 
in depressions on broad outwash plains. In most places 
it is frequently ponded by runoff from the higher adjacent 
soils. Areas are elongated or irregularly shaped and are 
5 to 100 acres in size. 

Typically, the surface layer is black mucky sandy loam 
about 12 inches thick. The subsoil is about 23 inches 
thick. The upper part is dark gray, mottled, friable sandy 
loam, and the lower part is dark gray, mottled, very 
friable loamy sand. The underlying material to a depth of 
60 inches is gray and dark gray sand and gravelly coarse 
sand. In some areas the surface layer is less than 10 
inches thick. In other areas the subsoil contains more 
clay, more gravel, or both. In places it contains more 
sand. In a few areas the depth to the underlying material 
is less than 36 inches. in some areas the underlying 
material is neutral or slightly acid, stratified fine sand and 
sand. In other areas the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained, mucky Palms soils. These soils 
are in the lower positions on the landscape. They make 
up about 10 percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Gilford soil and very rapid in the underlying material. The 
available water capacity is moderate. Runoff is very slow 
or ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is high in the surface layer. This layer is friable 
and can be easily tilled. It dries out rapidly in the spring. 
The soil is subject to late frost. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodland. Most of 
the wooded areas are grazed. A few areas are used for 
specialty crops, particularly mint. 

If drained, this soil is fairly well suited to corn, 
soybeans, and small grain. If drained and otherwise well 
managed, it is suited to intensive row cropping. In 
inadequately drained areas, however, it is poorly suited 
to most crops. Wetness, ponding, and soil blowing are 
the major management concerns. Subsurface drains, 


drought is is a hazard. A system of conservation tillage that 
leaves all or part of the crop residue on the surface, 
windbreaks, and cover crops help to controt soil blowing 
and maintain tilth and the organic matter content. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and birdsfoot trefoil, 
for hay or pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
ponding and the high water table. Overgrazing or grazing 
when the soil is wet results in surface compaction and 
poor tilth. Pasture rotation, timely deferment of grazing, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is poorly suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Competing vegetation can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
needed. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding and frost action. 
Constructing the roads on raised, well compacted fill 
material and providing adequate side ditches and 
culverts help to prevent the damage caused by ponding 
and frost action. The mucky surface layer should be 
replaced with suitable base material. 

The land capability classification is IIlw. The woodland 
ordination symbol is 4W. 
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Go—Gravelton loamy sand, occasionally flooded. 
This nearly level, very poorly drained soil is in low areas 
adjacent to the major drainageways. It is occasionally 
flooded for brief periods by stream overflow during winter 
and early spring. It is frequently ponded by runoff from 
the higher adjacent soils. Areas are long and narrow and 
are 5 to 100 acres in size. 

Typically, the surface layer is black loamy sand about 
6 inches thick. The subsurface layer is very dark brown 
and dark reddish brown, mottled sandy loam about 10 
inches thick. The upper 6 inches of the underlying 
material is dark brown, mottled, firm sandy loam. The 
lower part to a depth of 60 inches is grayish brown, 
brown, very dark gray, dark brown, and very dark grayish 
brown sand, gravelly coarse sand, and very gravelly 
coarse sand. In some places the surface layer is thinner, 
lighter colored, or both. In other places it is sandy loam 
or is 2 to 10 inches of mucky mineral soil. In some areas 
the subsurface layer is stratified silt loam, sandy clay 


surface layer. 

included with this soil in mapping are small areas of 
the somewhat poorly drained Brady and very poorly 
drained Edwards and Palms soils. Brady soils are in 
saddles, on swells, and on the side slopes along 
drainageways. Edwards and Palms soils are mucky. They 
are in depressions and old oxbows along the major 
drainageways. Included soils make up about 15 percent 
of the map unit. 

Permeability is moderately rapid in the upper part of 
the Gravelton soil and rapid or very rapid in the 
underlying material. The available water capacity is low. 
Runoff is very slow or ponded. The water table is near or 
above the surface during winter and early spring. The 
organic matter content is high in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for pasture or hay. 
Some are wooded, and some are used for row crops. 
Most of the wooded areas have been grazed. 

lf drained, this soil is fairly well suited to corn, 
soybeans, and small grain. If a drainage system is 
installed, row crops can be grown year after year. The 
weiness, the ponding, and the flooding are the major 
management concerns. Subsurface drains, surface 
drains, or a combination of these can remove excess 
water. If the soil is overdrained, however, it becomes 
droughty. Cover crops and a system of conservation 
tillage that leaves all or most of the crop residue on the 
surface minimize crusting, improve tilth, and help to 
maintain the organic matter content. 

If drained, this soil is weil suited to grasses and 
legumes for hay or pasture. Unless drained, it is poorly 
suited to deep-rooted legumes, such as alfalfa, because 
of the ponding and the high water table. Overgrazing or 
grazing when the soil is wet results in surface 
compaction and poor tilth. Pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Competing vegetation can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
needed. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that co not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding and the flooding, this soil is 
generally unsuitable as a site for dwellings and septic 
tank absorption fields. It is severely limited as a site for 
local roads because of the ponding, the flooding, and 
the potential for frost action. Constructing the roads on 
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damage caused by ponding, floodwater, and frost action. 
The land capability classification is Illw. The woodland 
ordination symbol is 3W. 


Gr—Gravelton-Palms, gravelly substratum, 
complex, frequently flooded. These nearly level, very 
poorly drained soils are on low flood plains along the 
major drainageways. In most places they are flooded by 
stream overflow during every winter or early spring (fig. 
8). The flooding usually lasts 2 to 8 weeks. The 
Gravelton soil is on the higher parts of the flood plains. 
The Palms soil is in depressions, old stream channels, 
and oxbows on the lowest parts. Areas are elongated 
and generally are parallel to streams. They are 5 to more 
than 200 acres in size. They are about 50 percent 
Gravelton soil and 35 percent Palms soil. The two soils 
occur as areas so intrically mixed or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Gravelton soil is 
black loamy sand about 6 inches thick. The subsurface 
layer is very dark brown and dark reddish brown, mottled 
sandy loam about 10 inches thick. The upper 6 inches of 
the underlying material is dark brown, mottled, firm sandy 
loam. The lower part to a depth of 60 inches is grayish 
brown, very dark gray, dark brown, and very dark grayish 
brown sand, gravelly coarse sand, and very gravelly 
coarse sand. In some places the surface layer is loamy 
sand, mucky loamy sand, or mucky sandy loam. tn other 
places the subsurface layer is stratified silt loam, sandy 
clay loam, or gravelly sandy loam. In a few areas 
calcareous sand or gravelly coarse sand is directly below 
the surface layer. In places sandy loam, loam, sandy 
clay loam, silt loam, clay loam, or the gravelly analogs of 
these textures underlie the sand and gravelly coarse 
sand. 

Typically, the surface layer of the Palms soil is black 
muck about 9 inches thick. The subsurface layer is black 
and dark reddish brown muck about 19 inches thick. The 
upper part of the underlying material is dark olive gray 
and olive gray sandy clay loam and loam. The lower part 
to a depth of 60 inches is dark gray gravelly coarse 
sand. In some places the organic material is less than 16 
or more than 50 inches thick. In other places the soil has 
as much as 24 inches of mineral overwash. In some 
areas a layer of marl overlies the gravelly coarse sand. 
In other areas the underlying material is marl or is loamy. 
In a few places the muck is underlain by sand or loamy 
sand, 

Included with these soils in mapping are areas of the 
very poorly drained Wallkill soils. These included soils 
are more silty than the Palms and Gravelton soils. They 
are in landscape positions similar to those of the 
Gravelton and Paims soils. Also included are small areas 
of well drained to somewhat poorly drained, mineral soils 
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Figure 8.—An inundated area of Gravelton-Palms, gravelly substratum, complex, frequently flooded. 


on the higher knobs and knolls. Included soils make up 
about 15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the Gravelton soil and rapid or very rapid in the 
underlying material. It is moderately rapid to moderately 
slow in the upper part of the Palms soil and rapid in the 
lower part of the underlying material. The available water 
capacity is low in the Gravelton soil and high in the 
Palms soil. Runoff is very slow or ponded. The water 
table is near or above the surface most of the year. The 
organic matter content is high or very high in the surface 
layer. 

Most of the acreage is wooded or is idle land that 
supports a second growth of small trees, brush, and 


weeds. A few areas are cleared and are used as 
pasture. 

Because of the ponding and the flooding, these soils 
are generally unsuited to cultivated crops. They are best 
suited to wetland wildlife habitat. 

These soils are poorly suited to grasses and legumes 
for pasture. A cover of pasture plants minimizes scouring 
during periods of flooding. Overgrazing or grazing when 
the soils are wet depletes the vegetative cover and 
causes surface compaction and poor tilth. Pasture 
rotation and timely deferment of grazing help to keep the 
pasture in good condition. 

These soils are poorly suited to trees. Plant 
competition, seedling mortality, the windthrow hazard, 
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spraying, or girdling. Water-tolerant species should be 
selected for planting. Repianting of seedlings is often 
needed. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
teduce the windthrow hazard. Equipment should be used 
only during dry periods or during periods when the 
ground is frozen. 

Because of the ponding and the flooding, these soils 
are generally unsuitable as sites for dwellings and septic 
tank absorption fields. They are severely limited as sites 
for local roads because of the ponding, the flooding, and 
the potential for frost action. Constructing the roads on 
raised, well compacted fill material and providing 
adequate side ditches and culverts help to prevent the 
damage caused by ponding, floodwater, and frost action. 

The land capability classification is Vw. The woodland 
ordination symbol is 3W. 
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GtA—Griswold loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on a till plain. Areas are 
oval or irregularly shaped. They range from 20 to nearly 
1,500 acres in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsurface layer is dark 
brown loam about 4 inches thick. The subsoil is about 25 
inches thick. In sequence downward, it is brown, friable 
loam; brown, firm sandy clay loam; and dark yellowish 
brown, friable loam. The underlying material to a depth 
of 60 inches is yellowish brown sandy loam. In some 
places the surface layer is fine sandy loam, is less than 
10 inches thick, or both. In other places it is lighter 
colored. In a few areas the surface layer is loamy sand. 
In some areas the content of gravel in the surface layer 
is about 5 percent. In some places the depth to the 
underlying till is more than 40 inches. In other places the 
slope is 2 to 6 percent. 

Included with this soil in mapping are areas of the well 
drained Carmi and Shipshe soils. These soils are less 
clayey than the Griswold soil. They are in landscape 
positions similar to those of the Griswold soil. Also 
included are small areas of somewhat poorly drained 
soils in swales and drainageways. Included soils make 
up about 5 percent of the map unit. 

Permeability is moderate in the Griswold soil. Runoff is 
slow. Organic matter content is high in the surface layer. 
This layer is friable and can be tilled throughout a wide 
tange in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. 

This soil is well suited to corn, soybeans, and small 
grain. If the soil is well managed, row crops can be 
grown year after year. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface minimize crusting and help to 
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This soil is well suited to forage grasses and legumes. 
Overgrazing or grazing when the soil is wet results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is well suited to dwellings and septic tank 
absorption fields. It is moderately limited as a site for 
local roads and streets because of frost action. 
Strengthening the base with better suited material helps 
to prevent the damage caused by frost action. 

The land capability classification is |. No woodland 
ordination symbol is assigned. 


He—Histosols and Aquolls. These nearly level, very 
poorly drained soils are in depressions and potholes and 
along the border of lakes and streams on outwash 
plains, river terraces, till plains, and moraines. The soils 
are frequently ponded by runoff from the higher adjacent 
soils or by lake or stream overflow. Areas are irregular in 
shape and are 5 to 100 acres in size. In areas that are 
20 acres or less, the soils can be either Histosols or 
Aquolls. In areas that are larger than 20 acres, the 
Histosols are on the lowest part of the landscape and 
are surrounded by the Aquolls. In a few of the larger 
areas, the Aquolls occur as islands within broad areas of 
the Histosols. Both soils are covered with water much of 
the year. Most areas are impassable because of a thick 
cover of woody vegetation. 

Typically, the surface layer of the Histosols is black 
muck about 12 inches thick. Below this is 6 to 60 inches 
of black to dark reddish brown, very friable to firm muck. 
The muck is underlain by glacial drift or lacustrine 
material. 

Typically, the surface layer of the Aquolls is black 
mineral material 10 to 16 inches thick. The subsoil is 
gray, mottled, firm and friable, loamy material 10 to 40 
inches thick. The underlying material is glacial drift that 
has various textures. In some areas alluvium is deposited 
along well defined drainageways. 

Included with these soils in mapping are small areas 
that have been drained; a few isolated knobs of 
somewhat poorly drained, mineral soils; and some areas 
where the slope is 2 to 6 percent. Also included, directly 
adjacent to lakes, are areas of floating bogs, which have 
layers of water, 2 to 18 inches thick, at a depth of 18 to 
60 inches. Included areas make up about 10 percent of 
the map unit. 

Permeability ranges from slow to very rapid in the 
Histosols and Aquolls. The available water capacity is 
high or very high. Runoff is very slow or ponded. The 
water table is near or above the surface most of the 
year. The organic matter content is high or very high in 
the surface layer. 
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Most areas are covered with reeds, sedges, and 
water-tolerant brush. Some are ponded for such long 
periods that waterlilies are the major plants. 

Because of the ponding, these soils are generally 
unsuited to cultivated crops, forage grasses and 
legumes, woodland, dwellings, local roads and streets, 
and septic tank absorption fields. They are best suited to 
wetland wildlife habitat (fig. 9). They can be used as 
sites for ponds. Areas adjacent to lakes or large streams 
cannot be drained. 
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The land capability classification is Villw. No woodland 
ordination symbol is assigned. 


Ho—Homer sandy loam. This nearly level, somewhat 
poorly drained soil is on outwash plains and terraces that 
have many swells and swales. Areas are broad and 
irregularly shaped and are 5 to 300 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 9 inches thick. The subsoil is about 27 
inches thick. In sequence downward, it is brown, mottled, 


Figure 9.—An area of Histosols and Aquolls, which provide excellent habitat for wetland wildlife. 


and dark brown and very dark gray, firm gravelly sandy 
clay loam. The underlying material to a depth of 60 
inches is brown very gravelly coarse sand. In some 
areas the mottles are deeper in the profile. In a few 
areas the lower part of the subsoil is loamy sand. In 
some places the subsoil contains more sand. In other 
places it is underlain by neutral or slightly acid sand. In 
some areas the underlying material is stratified, loamy 
lacustrine sediments. In other areas the slope is more 
than 2 percent. 

Included with this soil in mapping are small areas of 
the well drained Kosciusko and very poorly drained 
Gravelton and Sebewa soils. Kosciusko soils are on low 
knolls and ridges. Gravelton soils are along streams. 
Sebewa soils are in depressions and poorly defined 
drainageways. Included soils make up 15 percent of the 
map unit. 

Permeability is moderate in the subsoil of the Homer 
soil and very rapid in the underlying material. The 
available water capacity is moderate. Runoff is slow. The 
water table is at a depth of 1 to 3 feet during winter and 
early spring. The organic matter content is moderate in 
the surface layer. Clods form if the soil is plowed when it 
is wet. Because of the cloddiness, preparing a friable 
seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay or support a natural 
cover of mixed hardwoods. Most of the woodlots have 
been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it is suited 
to intensive row cropping. Wetness is the main 
management concern. Subsurface drains, surface drains, 
or a combination of these can remove excess water. If 
the soil is overdrained, however, drought is a hazard. A 
system of conservation tillage that leaves all or most of 
the crop residue on the surface improves tilth and helps 
to maintain the organic matter content. The soil is well 
suited to fall chiseling and to a till-plant cropping system. 

lf drained, this soil is well suited to grasses and 
legumes for hay and pasture. Unless drained, it is poorly 
suited to deep-rooted legumes, such as alfalfa, because 
of the seasonal high water table. Overgrazing or grazing 
under wet conditions results in surface compaction and 
poor tilth. Proper stocking rates, timely grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the wetness, this soil is severely limited as 
a site for dwellings. Subsurface drains help to lower the 
water table. The dwellings should be constructed without 
basements. Installing drainage tile around properly 
designed footings helps to prevent the damage caused 
by frost action. The soil is severely limited as a site for 


frost action. Installing an adequate drainage system 
along the roads and providing coarse grained subgrade 
or base material help to prevent the damage caused by 
low strength and frost action. 

This soil is severely limited as a site for septic tank 
absorption fields because of the wetness and a poor 
filtering capacity. Perimeter subsurface drains are 
needed. Adding suitable filtering material improves the 
Capacity of the field to filter the effluent. 

The land capability classification is Ilw. The woodland 
ordination symbol is 4A. 


Ht—Houghton muck, undrained. This nearly level, 
very poorly drained soil is in broad depressions on 
outwash plains and around lakes. It also is in small 
depressions on uplands. It is frequently ponded by runoff 
from the higher adjacent soils, by lake overflow, or both. 
Areas on outwash plains are irregularly shaped or 
crescent shaped and are 10 to 200 acres in size. Areas 
in the upland depressions are irregularly shaped or 
circular and are 5 to 25 acres in size. 

Typically, the soil is black muck to a depth of 60 
inches. In a few areas it is primarily peaty material. In a 
few places the slope is more than 2 percent. 

Included with this soil in mapping are small areas 
where the organic material is less than 50 inches thick 
and is underlain by marl or by sandy and loamy material. 
Also included are areas of the very poorly drained 
Wallkill soils. These soils are more silty than the 
Houghton soil. They are in positions on the landscape 
similar to those of the Houghton soil, but they dry out 
sooner in the spring and are less likely to be covered by 
water for extended periods. Included soils make up 
about 5 percent of the map unit. 

The Houghton soil is moderately rapidly permeable to 
moderately slowly permeable. The available water 
capacity is very high. Runoff is very slow or ponded. The 
water table is near or above the surface most of the 
year. The organic matter content is very high in the 
surface layer. 

Most areas of this soil are used as wildlife habitat. 
Some are used as pasture or woodland. Because of the 
wetness, this soil is generally unsuited to cultivated 
crops. It is poorly suited to grasses and legumes for hay 
or pasture because the water table restricts root growth 
and frost heave is a serious problem. Because of poor 
stability in the organic material, operating equipment is 
very difficult and surface pitting is a hazard. 

This soil is poorly suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 


reduce the windthrow hazard. Equipment should be used 
only when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings, local roads and 
streets, and septic tank absorption fields. 

The land capability classification is Vw. The woodland 
ordination symbol is 2W. 


Hx—Houghton muck, drained. This nearly level, very 
poorly drained soil is in broad depressions on outwash 
plains. It also is in small depressions on uplands. Some 
of the depressions are frequently ponded by runoff from 
the higher adjacent soils. Areas on outwash plains are 
irregular in shape and are 10 to 500 acres in size. Areas 
in the upland depressions are irregularly shaped or 
circular and are 5 to 25 acres in size. 

Typically, the soi! is black muck to a depth of 60 
inches. The degree of decomposition and the type of 
organic material vary. In a few areas the soil is primarily 
peaty material. In a few places the slope is more than 2 
percent. 

Included with this soil in mapping are small areas 
where the organic material is less than 50 inches thick 
and is underlain by marl or by sandy and loamy material. 
Also included are areas of the very poorly drained 
Wallkill soils. These soils are more silty than the 
Houghton soil. Also, they dry out sooner in the spring 
and are less likely to be ponded during the growing 
season. They are primarily around the fringes of the 
depressions. Included soils make up about 10 percent of 
the map unit. 

The Houghton soil is moderately rapidly permeable to 
moderately slowly permeable. The available water 
capacity is very high. Runoff is very slow or ponded. The 
water table is near or above the surface during winter 
and early spring. The organic matter content is very high 
in the surface layer. This layer is very friable and can be 
easily tilled. 

Most areas of this soil are used for cultivated crops. 
Some are used for hay and pasture. A few are used for 
specialty crops, such as mint, onions, carrots, and 
potatoes. 

If drained, this soil is well suited to corn and soybeans. 
Wetness and soil blowing are the major management 
concerns. Fire is a hazard when the organic surface 
layer is dry. Subsurface drains, surface drains, and 
pumps are used to reduce the wetness. Because of poor 
stability in the organic material, ditchbanks can cave in 
and the effectiveness of drainage tile can be impaired. If 
drained, the organic material subsides. In many areas it 
may subside so much that the drainage system is no 
longer adequate. Locating adequate drainage outlets is 
difficult in some areas. A system of conservation tillage 
that leaves all or most of the crop residue on the 
surface, cover crops, and windbreaks help to control soil 
blowing. 


legumes, such as reed canarygrass and birdsfoot trefoil, 
for hay and pasture. A cover of pasture plants or hay is 
effective in controlling soil blowing. In areas used for 
hay, the use of harvesting equipment is restricted to dry 
periods because of the poor stability of the muck. 
Overgrazing or grazing when the soil is wet results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is poorly suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings, local roads and 
streets, and septic tank absorption fields. 

The land capability classification is Iw. The woodland 
ordination symbol is 2W. 


KoA—Kosciusko sandy loam, 0 to 2 percent 
slopes. This nearly level, well drained soil is on broad 
outwash plains and on the tops of knolls and ridges on 
moraines. Areas range from 5 to 300 acres in size on 
outwash plains and from 5 to 10 acres on moraines. 
Most are irregularly shaped, but some are oval or 
elongated. 

Typically, the surface layer is dark grayish brown 
sandy loam about 9 inches thick. The subsoil is about 30 
inches thick. In sequence downward, it is yellowish 
brown, friable sandy loam; brown and reddish brown, 
firm gravelly sandy clay loam, and dark brown, very 
friable gravelly loamy sand. The underlying material to a 
depth of 60 inches is light yellowish brown, stratified 
coarse sand and gravelly coarse sand. In some areas 
the surface layer is darker, contains more gravel, or 
both. In other areas it is silt loam or loamy sand. In some 
places the subsoil contains less sand and gravel, is 
thicker, or both. In other places the slope is more than 2 
percent. 

Included with this soil in mapping are areas of the well 
drained Riddles soils. These soils are less gravelly than 
the Kosciusko soil. They are in landscape positions 
similar to those of the Kosciusko soil. Also included are 
areas of the somewhat poorly drained Homer soils in 
shallow depressions, on toe slopes, and in small 
drainageways. Included soils make up about 10 percent 
of the map unit. 

Permeability is moderate in the subsoil of the 
Kosciusko soil and very rapid in the underlying material. 


organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture and hay or support a natural 
cover of mixed hardwoods. Many of the woodlots have 
been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. If irrigated and properly managed, it is well 
suited to intensive row cropping. Droughtiness is the 
main management concern. Cover crops, grassed 
waterways, a cropping sequence that includes grasses 
and legumes, and a system of conservation tillage that 
leaves all or most of the crop residue on the surface 
conserve moisture and help to maintain the organic 
matter content and tilth. The soil is well suited to no-till 
and till-piant cropping systems. 

This soil is well suited to forage grasses and legumes. 
The low available water capacity is the main limitation. 
Deep-rooted legumes and grasses, such as bromegrass 
and alfalfa, are the best suited forage species. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees (fig. 10). Seedling 
mortality and plant competition are the main 
Management concerns. Drought-tolerant species should 
be selected for planting. Seedlings survive and grow well 
if competing vegetation is controlled by cutting, spraying, 
or girdling. 

This soil is suitable as a site for dwellings with 
basements. Because of a moderate shrink-swell 
potential, it is moderately limited as a site for dwellings 
without basements. Properly designing foundations and 
footings helps to prevent the structural damage caused 
by shrinking and swelling. The sides of shallow 
excavations can cave in unless they are reinforced. 

Because of the shrink-swell potential and frost action, 
this soil is moderately limited as a site for local roads 
and streets. Strengthening or replacing the base with 
better suited material improves the ability of the roads 
and streets to support vehicular traffic. An adequate 
drainage system along the roads helps to prevent the 
damage caused by frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. 

The land capability classification is Ills. The woodland 
ordination symbol is 4S. 


KoB—Kosciusko sandy loam, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on broad 


Areas are 5 to 100 acres in size. Most are irregularly 
shaped, but some are oval or elongated. 

Typically, the surface layer is dark grayish brown 
sandy loam about 8 inches thick. The subsoil is about 31 
inches thick. In sequence downward, it is yellowish 
brown, friable sandy loam; brown and reddish brown, 
firm gravelly sandy clay loam; and dark brown, very 
friable gravelly loamy sand. The underlying material to a 
depth of 60 inches is light yellowish brown, stratified 
coarse sand and gravelly coarse sand. In some places 
the surface layer is darker, contains more gravel, or 
both. In other places it is silt loam or loamy sand. In 
some areas the soil is moderately eroded. In other areas 
the subsoil contains less sand and gravel, is thicker, or 
both. In some places it contains more sand. In other 
places the slope is less than 2 or more than 6 percent. 

Inctuded with this soil in mapping are areas of the well 
drained Riddles soils. These soils are less gravelly than 
the Kosciusko soil. They are in landscape positions 
similar to those of the Kosciusko soil. Also included are 
areas of the somewhat poorly drained Homer soils in 
shallow depressions, on toe slopes, and in small 
drainageways. Included soils make up about 15 percent 
of the map unit. 

Permeability is moderate in the subsoil of the 
Kosciusko soil and very rapid in the underlying material. 
The available water capacity is low. Runoff is medium. 
The organic matter content is moderate in the surface 
layer. This layer is friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture and hay or support a natural 
cover of mixed hardwoods. Many of the woodlots have 
been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion and droughtiness are the main 
management concerns. A crop rotation that includes 
grasses and legumes, diversions, grassed waterways, 
and grade stabilization structures help to prevent 
excessive erosion and reduce the runoff rate. Cover 
crops and a system of conservation tillage that leaves all 
or part of the crop residue on the surface help to control 
erosion, minimize crusting, reduce the evaporation rate, 
increase the rate of water infiltration, and help to 
maintain the organic matter content. The soil is well 
suited to no-till and till-plant cropping systems. 

This soil is well suited to forage grasses and lequmes. 
A cover of these plants is effective in controlling erosion. 
The low available water capacity is the main limitation. 
Deep-rooted grasses and legumes, such as bromegrass 
and alfalfa, are the best suited forage species. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are the main management concerns. 
Drought-tolerant species should be selected for planting. 
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Figure 10.—Second growth of mixed hardwoods in an area of Kosciusko sandy loam, 0 to 2 percent slopes. 


Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings with 
basements. Because of a moderate shrink-swell 
potential, it is moderately limited as a site for dwellings 
without basements. Strengthening foundations, footings, 
and basement walls and backfilling with coarse textured 
material help to prevent the structural damage caused by 


shrinking and swelling. The sides of shallow excavations 
can cave in unless they are reinforced. 

Because of the shrink-swell potential and frost action, 
this soil is moderately limited as a site for local roads 
and streets. Strengthening or replacing the base with 
better suited material improves the ability of the roads 
and streets to support vehicular traffic. An adequate 


by frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. 

The land capability classification is Ille. The woodland 
ordination symbol is 4S. 


KoC—Kosciusko sandy loam, 6 to 12 percent 
slopes. This moderately sloping, well drained soil is on 
outwash plains and on knolls and ridges on moraines. 
Areas are 5 to 50 acres in size. Most are elongated, but 
some are irregular in shape. 

Typically, the surface layer is dark brown sandy loam 
about 8 inches thick. The subsoil is about 28 inches 
thick. In sequence downward, it is yellowish brown, 
friable sandy loam; brown and reddish brown, firm 
gravelly sandy clay loam; and dark brown, very friable 
gravelly loamy sand. The underlying material to a depth 
of 60 inches is light yellowish brown, stratified coarse 
sand and gravelly coarse sand. In some areas the 
surface layer is loam or loamy sand or contains more 
gravel. In other areas the soil is moderately eroded. In 
some places the subsoil contains less sand and gravel, 
is thicker, or both. In other places it contains more sand. 
In some areas the slope is less than 6 or more than 12 
percent. 

Included with this soil in mapping are areas of the well 
drained Riddles soils. These soils are less gravelly than 
the Kosciusko soil. They are in landscape positions 
similar to those of the Kosciusko soil. Also included are 
areas of the somewhat poorly drained Homer soils on 
toe slopes and in small drainageways. Included soils 
make up about 15 percent of the map unit. 

Permeability is moderate in the subsoil of the 
Kosciusko soil and very rapid in the underlying material. 
The available water capacity is low. Runoff is rapid. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture and hay or support a natural 
cover of mixed hardwoods. Many of the woodlois have 
been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion and droughtiness are the main 
management concerns. A crop rotation that includes 
grasses and legumes, grassed waterways, and grade 
stabilization structures help to prevent excessive erosion 
and reduce the runoff rate. Cover crops and a system of 
conservation tillage that leaves ail or most of the crop 
residue on the surface conserve moisture, help to 


water infiltration, and help to maintain the organic matter 
content. 

This soil is well suited to forage grasses and legumes. 
A cover of these plants is the most effective means of 
controlling erosion. The low available water capacity and 
the hazard of erosion are management concerns. Deep- 
rooted legumes and grasses, such as bromegrass and 
alfalfa, are the best suited forage species. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are the main management concerns. 
Drought-tolerant species should be selected for planting. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

Because of a moderate shrink-swell potential and the 
stope, this soil is moderately limited as a site for 
dwellings without basements. It is moderately limited as 
a site for dwellings with basements because of the 
slope. The slope should be modified by land grading, or 
the buildings should be designed so that they conform to 
the natural slope of the land. Properly designing 
foundations and footings helps to prevent the structural 
damage caused by shrinking and swelling. Erosion is a 
hazard on construction sites. It can be controlled by 
retaining as much of the existing vegetation as possible 
during construction and by revegetating disturbed areas 
as soon as possible. The sides of shallow excavations 
can cave in unless they are reinforced. 

This soil is moderately limited as a site for local roads 
and streets because of the shrink-swell potential, frost 
action, and the slope. Replacing or covering the upper 
soil layers with suitable base material helps to prevent 
the damage caused by shrinking and swelling and by 
frost action and improves the ability of the roads and 
streets to support vehicular traffic. Constructing the 
roads and streets on the contour and land shaping help 
to overcome the slope. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. Installing the absorption fields on the 
contour results in an even distribution of the effluent. 

The land capability classification is Ille. The woodland 
ordination symbol is 4S. 


KoE—Kosciusko sandy loam, 18 to 30 percent 
slopes. This moderately steep and steep, well drained 
soil is on side slopes that border deeply incised 
drainageways on outwash plains. It also is on knolls and 
ridges on moraines. Areas are 5 to 25 acres in size. 
Most are elongated, but a few are irregular in shape. 
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about 8 inches thick. The subsoil is about 28 inches 
thick. The upper part is yellowish brown, friable sandy 
loam; the next part is brown and reddish brown, firm 
sandy clay loam and gravelly sandy clay loam; and the 
lower part is dark brown, very friable gravelly loamy 
sand. The underlying material to a depth of 60 inches is 
light yellowish brown, stratified sand and gravelly coarse 
sand. In some areas the surface layer is silt loam, 
contains more gravel, or both. In other areas the subsoil 
contains less sand and gravel, is thicker, or both. In 
some places it contains more sand. In other places the 
slope is less than 18 or more than 30 percent. 

Permeability is moderate in the subsoil and very rapid 
in the underlying material. The available water capacity is 
low. Runoff is very rapid. The organic matter content is 
moderate in the surface layer. 

Most areas are used as wildlife habitat, as woodland, 
or as unimproved pasture. Very few are farmed. Some 
wooded areas have been grazed. This soil is generally 
unsuited to corn, soybeans, and small grain. Erosion and 
the low available water capacity are management 
concerns. 

A cover of grasses and legumes helps to control 
erosion. This soil is poorly suited to grasses and 
legumes for hay or pasture. It is better suited to deep- 
rooted species than to shallow-rooted ones. The low 
available water capacity and the slope are the main 
limitations. Operating most types of haying equipment on 
these slopes is hazardous. Overgrazing or grazing when 
the soil is too wet causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

This soil is fairly well suited to trees. The erosion 
hazard, the equipment limitation, seedling mortality, and 
plant competition are management concerns. Trees 
should be planted on the contour. Logging roads and 
skid trails should be built across the slope. Operating 
ordinary crawler tractors and rubber-tired skidders can 
be hazardous on these slopes. Seedlings survive and 
grow well if competing vegetation is controlled by cutting, 
spraying, or girdling. 

Because of the slope, this soil is generally unsuitable 
as a site for dwellings and is severely limited as a site 
for local roads and streets, Building the roads and 
streets on the contour helps to overcome the slope. 
Cutting and filling are needed. Replacing the layers of 
the soil that have a moderate shrink-swell potential with 
suitable soil material and covering the surface with 
suitable base material improve the ability of the roads 
and streets to support vehicular traffic. The soil is 
generally unsuitable as a site for septic tank absorption 
fields because of a poor filtering capacity and the slope. 

The land capability classification is Vie. The woodland 
ordination symbol is 4R. 


This nearly level, well drained soil is on broad outwash 
plains. Areas are 5 to 300 acres in size. Most are 
irregularly shaped, but some are oval or elongated. 

Typically, the surface layer is dark grayish brown silt 
loam about 9 inches thick. The subsoil is about 30 
inches thick. In sequence downward, it is yellowish 
brown, friable sandy loam; brown and reddish brown, 
firm gravelly sandy clay loam; and dark brown, very 
friable gravelly loamy coarse sand. The underlying 
material to a depth of 60 inches is light yellowish brown, 
stratified coarse sand and gravelly coarse sand. In some 
areas the surface layer is darker, contains more gravel, 
or both. In other areas it is sandy loam or loam. In some 
places the subsoil contains less sand and gravel, is 
thicker, or both. In other places the slope is more than 2 
percent. 

Included with this soil in mapping are areas of the well 
drained Riddles soils. These soils are less gravelly than 
the Kosciusko soil. They are in landscape positions 
similar to those of the Kosciusko soil. Also included are 
areas of the somewhat poorly drained Homer soils in 
shallow depressions, on toe slopes, and in small 
drainageways. Included soils make up about 5 percent of 
the map unit. 

Permeability is moderate in the subsoil of the 
Kosciusko soil and very rapid in the underlying material. 
The available water capacity is low. Runoff is slow. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture, hay, or woodlots. 

This soil is fairly well suited to corn, soybeans, and 
small grain. If irrigated and well managed, it is well suited 
to intensive row cropping. Droughtiness is the main 
management concern. A system of conservation tillage 
that leaves all or most of the crop residue on the 
surface, cover crops, crop rotations that include grasses 
and legumes, and grassed waterways conserve moisture 
and help to maintain the organic matter content and tilth. 
The soil is well suited to no-till and till-plant cropping 
systems. 

This soil is well suited to forage grasses and legumes. 
The low available water capacity is the main limitation. 
Deep-rooted legumes and grasses, such as bromegrass 
and alfalfa, are the best suited forage species. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are the main management concerns. 
Drought-tolerant species should be selected for planting. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings with 
basements. Because of a moderate shrink-swell 
potential, it is moderately limited as a site for dwellings 
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footings helps to prevent the structural damage caused 
by shrinking and swelling. The sides of shallow 
excavations can cave in unless they are reinforced. 

Because of the shrink-swell potential and frost action, 
this soil is moderately limited as a site for local roads 
and streets. Strengthening or replacing the base with 
better suited material improves the ability of the roads 
and streets to support vehicular traffic. A drainage 
system along the roads helps to prevent the damage 
caused by frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. 

The land capability classification is Ills. The woodland 
ordination symbol is 4S. 
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KxC3—Kosciusko sandy clay loam, 8 to 15 percent 
slopes, severely eroded. This moderately sloping and 
strongly sloping, well drained soil is on outwash plains 
and on knolls and ridges on moraines. Areas are 5 to 50 
acres in size. Most are elongated, but some are irregular 
in shape. 

Typically, the surface layer is brown sandy clay loam 
about 6 inches thick. The subsoil is about 24 inches 
thick. The upper part is brown and reddish brown, firm 
gravelly sandy clay loam, and the lower part is dark 
brown, very friable gravelly loamy sand. The underlying 
material to a depth of 60 inches is light yellowish brown, 
stratified coarse sand and gravelly coarse sand. In some 
areas the surface layer is sandy loam, contains more 
gravel, or both. In other areas the soil is only moderately 
eroded. In some places the subsoil contains less sand 
and gravel, is thicker, or both. In other places it contains 
more sand. In some areas the slope is less than 8 or 
more than 15 percent. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Homer soils on toe slopes and 
in small drainageways. These soils make up about 10 
percent of the map unit. 

Permeability is moderate in the subsoil of the 
Kosciusko soil and very rapid in the underlying material. 
The available water capacity is low. Runoff is rapid. The 
organic matter content is low in the surface layer. 
Plowing this layer is difficult. Clods form if the soil is tilled 
when it is too wet. Because of the cloddiness, preparing 
a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture and hay. Some have reverted 
to brushy woodland and are used as wildlife habitat. 

This soil is poorly suited to corn, soybeans, and small 
grain. Erosion and droughtiness are the main 


grasses and ‘legumes, grassed waterways, , and grade 
stabilization structures help to prevent excessive erosion 
and runoff. Gover crops and a system of conservation 
tillage that leaves all or most of the crop residue on the 
surface conserve moisture, help to control erosion, 
minimize crusting, increase the rate of water infiltration, 
and help to maintain the organic matter content. The soil 
is well suited to no-till and till-plant cropping systems. A 
crop rotation that is dominated by forage grasses and 
legumes is the most effective means of controlling runoff 
and erosion. 

This soil is fairly well suited to forage grasses and 
legumes. The low available water capacity and the slope 
are management concerns. Deep-rooted legumes and 
grasses are the best suited forage species. Overgrazing 
or grazing when the soil is wet results in surface 
compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Drought-tolerant species should be selected 
for planting. Seedlings survive and grow well if 
competing vegetation is controlled by cutting, spraying, 
or girdling, 

Because of a moderate shrink-swell potential and the 
slope, this soil is moderately limited as a site for 
dwellings without basements. It is moderately limited as 
a site for dwellings with basements because of the 
slope. The slope should be modified by land grading, or 
the buildings should be designed so that they conform to 
the natural slope of the land. Properly designing 
foundations and footings helps to prevent the structural 
damage caused by shrinking and swelling. Erosion is a 
hazard on construction sites. It can be controlled by 
retaining as much of the existing vegetation as possible 
during construction and by revegetating disturbed areas 
as soon as possible. The sides of shallow excavations 
can cave in unless they are reinforced. 

This soil is moderately limited as a site for local roads 
and streets because of the shrink-swell potential, frost 
action, and the slope. Replacing or covering the upper 
soil layers with suitable base material helps to prevent 
the damage caused by shrinking and swelling and by 
frost action and improves the ability of the roads and 
streets to support vehicular traffic. Constructing the 
roads and streets on the contour and land shaping help 
to overcome the slope. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
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The land capability classification is Ve. The woodland 
ordination symbol is 4S. 


MaA—Martinsville sandy loam, 0 to 2 percent 
slopes. This nearly level, well drained soil is on smooth 
benches along the edges of outwash plains and terraces 
and on knolls and ridgetops on moraines. Areas are 
irregular in shape and are 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 9 inches thick. The subsoil is about 41 
inches thick. In sequence downward, it is brown, friable 
sandy loam; dark yellowish brown, friable sandy clay 
loam; brown, firm sandy clay loam; and yellowish brown, 
friable loam and sandy loam. The underlying material to 
a depth of 60 inches is yellowish brown, stratified silt 
loam, sandy loam, and loamy sand. In some areas the 
surface layer is darker, has a gravel content of more 
than 10 percent, or both. In other areas the soil contains 
more sand and gravel in the subsoil and underlying 
material, is less than 40 inches deep to stratified 
material, or both. In some places it is underlain by till. In 
other places the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Whitaker soils in shallow 
depressions, on toe slopes, and in small drainageways. 
These soils make up about 10 percent of the map unit. 

Permeability is moderate in the Martinsville soil. The 
available water capacity is high. Runoff is slow. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture and hay. Only a few are used 
as woodlots. Some of the woodlots have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. It can be intensively row cropped. Cover crops and 
a system of conservation tillage that leaves all or most 
of the crop residue on the surface conserve moisture, 
minimize crusting, improve tilth, increase the rate of 
water infiltration, and help to maintain the organic matter 
content. The soil is well suited to no-till and till-plant 
cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. Overgrazing or grazing 
when the soil is wet results in surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings with 
basements and for septic tank absorption fields. It is 
moderately limited as a site for dwellings without 
basements because of the shrink-swell potential. 
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prevent the structural damage caused by shrinking and 
swelling. Because of frost action and the shrink-swell 
potential, the soil is moderately limited as a site for local 
roads and streets. Providing an adequate drainage 
system along the roads reduces the potential for frost 
action. Strengthening or replacing the base with better 
suited material improves the ability of the roads and 
streets to support vehicular traffic. 

The land capability classification is |. The woodland 
ordination symbol is 4A. 


MaB—Martinsville sandy loam, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on 
convex benches along the edges of outwash plains and 
terraces and on knolls and ridgetops on moraines (fig. 
11). Areas are elongated or irregularly shaped and are 5 
to 50 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 8 inches thick. The subsoil is about 38 
inches thick. In sequence downward, it is brown, friable 
sandy loam; dark yellowish brown, friable sandy clay 
loam; brown, firm sandy clay loam; and yellowish brown, 
friable loam and sandy loam. The underlying material to 
a depth of 60 inches is yellowish brown, stratified silt 
loam, sandy loam, and loamy sand. In some areas the 
surface layer is darker, has a gravel content of more 
than 10 percent, or both. In other areas the soil is 
moderately eroded. In some places it contains more 
sand and gravel in the subsoil and underlying material, is 
less than 40 inches deep to stratified material, or both. 
In other places it is underlain by till. In some areas the 
slope is less than 2 or more than 6 percent. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Whitaker soils in shallow 
depressions, on toe slopes, and in small drainageways. 
Also included are areas of the well drained Riddles soils. 
These soils are more gravelly than the Martinsville soil. 
They are in landscape positions similar to those of the 
Martinsville soil. Included soils make up about 10 
percent of the map unit. 

Permeability is moderate in the Martinsville soil. The 
available water capacity is high. Runoff is medium. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture and hay. Only a few are used 
as woodlots. Some of the woodlots have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. Erosion is the main management concern. A crop 
rotation that includes grasses and legumes, diversions, 
grassed waterways, and grade stabilization structures 
help to control erosion and runoff. Cover crops and a 
system of conservation tillage that leaves all or most of 
the crop residue on the surface conserve moisture, help 
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Figure 11.—An area of Martinsville sandy loam, 2 to 6 percent slopes, on the convex bench in the foreground. Rensselaer and Whitaker 
soils are in the background. 


to control erosion, minimize crusting, improve tilth, 
increase the rate of water infiltration, and help to 
maintain the organic matter content. The soil is well 
suited to no-till and till-plant cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. Erosion is the main 
hazard. Overgrazing or grazing when the soil is wet 
results in surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings with 
basements and for septic tank absorption fields. It is 
moderately limited as a site for dwellings without 
basements because of the shrink-swell potential. 
Strengthening foundations, footings, and basement walls 


and backfilling with coarse textured material help to 
prevent the structural damage caused by shrinking and 
swelling. Because of the shrink-swell potential, the soil is 
moderately limited as a site for local roads and streets. 
Providing an adequate drainage system along the roads 
reduces the potential for frost action. Strengthening or 
replacing the base with better suited material improves 
the ability of the roads and streets to support vehicular 
traffic. 

The land capability classification is lle. The woodland 
ordination symbol is 4A. 


MaC—Martinsville sandy loam, 6 to 12 percent 
slopes. This moderately sloping, well drained soil is on 
convex benches along the edges of outwash plains and 
terraces and on knolls and the sides of ridges on 
moraines. Areas are elongated or irregularly shaped and 
are 5 to 20 acres in size. 
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inches thick. In sequence downward, it is brown, friable 
sandy loam; dark yellowish brown, friable sandy clay 
loam; brown, firm sandy clay loam; and yellowish brown, 
friable loam and sandy loam. The underlying material to 
a depth of 60 inches is yellowish brown, stratified silt 
loam, sandy loam, and loamy sand. In some areas the 
content of gravel in the surface layer is more than 10 
percent. In other areas the soil is moderately eroded. In 
some places it contains more sand and gravel in the 
subsoil and underlying material, is less than 40 inches 
deep to the underlying material, or is underlain by till. In 
other places the slope is less than 6 or more than 12 
percent. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Whitaker soils on toe slopes 
and in small drainageways. Also included are areas of 
the well drained Riddles and Morley soils in landscape 
positions similar to those of the Martinsville soil. Riddles 
soils are more gravelly than the Martinsville soil, and 
Morley soils are more clayey. Included soils make up 
about 10 percent of the map unit. 

Permeability is moderate in the Martinsville soil. The 
available water capacity is high. Runoff is medium. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Most of 
the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the main management concern. A 
crop rotation that includes grasses and legumes, 
diversions, grassed waterways, and grade stabilization 
structures help to control erosion and runoff. Cover 
crops and a system of conservation tillage that leaves ail 
or most of the crop residue on the surface conserve 
moisture, help to control erosion, minimize crusting, 
improve tilth, increase the rate of water infiltration, and 
help to maintain the organic matter content. The soil is 
well suited to no-till and till-plant cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. Erosion is the main 
hazard. Overgrazing or grazing when the soil is wet 
results in surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope and the shrink-swell potential, 
this soil is moderately limited as a site for dwellings. The 
buildings should be designed so that they conform to the 
natural slope of the land. Strengthening foundations, 
footings, and basement walls and backfilling with coarse 
textured material help to prevent the structural damage 


existing vegetation as little as possible during 
construction and by revegetating the disturbed areas as 
soon as possible. 

Because of the slope, frost action, and the shrink-swell 
potential, this soil is moderately limited as a site for local 
roads and streets. Constructing the roads and streets on 
the contour and land shaping help to overcome the 
slope. Adequate roadside ditches help to prevent the 
damage caused by frost action. Strengthening or 
replacing the base with better suited material improves 
the ability of the roads and streets to support vehicular 
traffic. 

This soil is moderately limited as a site for septic tank 
absorption fields because of the slope. Installing the 
absorption field on the contour helps to overcome this 
limitation. 

The land capability classification is tlle. The woodland 
ordination symbol is 4A. 


MbA—Metea loamy sand, 0 to 2 percent slopes. 
This nearly level, well drained soil is on benches and on 
the tops of knolls and ridges on till plains and moraines. 
Areas are 5 to 20 acres in size. Most are irregular in 
shape, but some are circular or oval. 

Typically, the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is yellowish 
brown, very friable loamy sand about 24 inches thick. 
The subsoil is about 22 inches thick. The upper part is 
dark yellowish brown, friable sandy loam, and the lower 
part is yellowish brown, mottled, firm clay loam. The 
underlying material to a depth of 60 inches is yellowish 
brown, mottled loam. In some places the surface layer is 
sandy loam. In other places the sandy part of the soil is 
less than 20 or more than 40 inches thick. In some 
areas the lower part of the subsoil is redder. In other 
areas the lower part of the subsoil and the underlying 
material have pockets or strata of sand and gravel. In 
some places, the lower part of the subsoil is sandy clay 
loam and the underlying material is sandy loam. In other 
places the slope is more than 2 percent. 

Included with this soil in mapping are areas of the well 
drained Riddles and Wawasee soils. These soils are in 
landscape positions similar to those of the Metea soil. 
They are less sandy than the Metea soil. Also included 
are areas of the somewhat poorly drained 
Aubbeenaubbee soils in shallow depressions, on toe 
slopes, and in small drainageways. Included soils make 
up about 10 percent of the map unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderate in the lower part. The available water 
capacity is moderate. Runoff is slow. The organic matter 
content is moderate in the surface layer. This layer is 
very friable and can be easily tilled throughout a wide 
range in moisture content. 


the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The moderate available water capacity and 
soil blowing are management concerns. A crop rotation 
that includes grasses and legumes and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface help to prevent excessive soil 
loss. The soil is well suited to no-till and till-plant 
cropping systems. Cover crops help to control soil 
blowing, conserve moisture, improve or help to maintain 
tilth, and increase the organic matter content. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. The moderate available 
water capacity is a limitation when a stand is becoming 
established. Deep-rooted legumes and grasses are the 
best suited forage species. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. Because of frost action, the soil is moderately 
limited as a site for local roads and streets. 
Strengthening or replacing the base with better suited 
material and providing adequate roadside ditches help to 
prevent the damage caused by frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the moderately 
permeable material underlying the sandy surface soil, 
however, the risk of contamination by septic tank effluent 
is minimal. 

The land capability classification is lils. The woodland 
ordination symbol is 4S. 


MbB—Metea loamy sand, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on convex 
benches and the sides of knolls and ridges on till plains 
and moraines. Areas are 5 to 25 acres in size. Most are 
irregular in shape, but some are circular or oval. 

Typically, the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is yellowish 
brown, very friable loamy sand about 22 inches thick. 
The subsoil is about 18 inches thick. The upper part is 
dark yellowish brown, friable sandy loam, and the lower 
part is yellowish brown, mottled, firm clay loam. The 
underlying material to a depth of 60 inches is yellowish 
brown, mottled loam. In some places the surface layer is 
sandy loam. in other places the sandy part of the soil is 
less than 20 or more than 40 inches thick. In some 
areas the lower part of the subsoil is redder. In other 


some places, the lower part of the subsoil is sandy clay 
loam and the underlying material is sandy loam. In other 
places the slope is less than 2 or more than 6 percent. 

Included with this soil in mapping are areas of the well 
drained Riddles and Wawasee soils. These soils are in 
landscape positions similar to those of the Metea soil. 
They are less sandy than the Metea soil. Also included 
are areas of the somewhat poorly drained 
Aubbeenaubbee soils in shallow depressions, on toe 
slopes, and in small drainageways. Included soils make 
up about 10 percent of the map unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderate in the lower part. The available water 
capacity is moderate. Runoff is slow. The organic matter 
content is moderate in the surface layer. This iayer is 
very friable and can be easily tilled throughout a wide 
range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Most of 
the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the major management concern. 
Also, drought is a moderate hazard, and the soil is 
susceptible to soil blowing. Windblown sand grains can 
damage seedlings. A crop rotation that includes grasses 
and legumes, grassed waterways, and grade stabilization 
structures help to prevent excessive soil loss. Cover 
crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface help to 
control soil blowing, reduce the evaporation rate, and 
increase the rate of water infiltration. The soil is well 
suited to no-till and till-plant cropping systems. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. The 
moderate available water capacity and the hazard of 
erosion are management concerns. Deep-rooted 
legumes and grasses are the best suited forage species. 
Proper stocking rates, pasture rotation, and timely 
deferment of grazing help to keep the pasture in good 
condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow weil if competing 
vegetation is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. Because of frost action, the soil is moderately 
limited as a site for local roads and streets. 
Strengthening or replacing the base with better suited 
material and providing adequate roadside ditches help to 
prevent the damage caused by frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the moderately 


is minimal 
The land capability classification is Ille. The woodland 
ordination symbol is 4S. 


MbC—Metea loamy sand, 6 to 12 percent slopes. 
This moderately sloping, well drained soil is on convex 
benches and the sides of knolls and ridges on till plains 
and moraines. Areas are 5 to 15 acres in size. They 
generally are irregular in shape, but some are circular or 
crescent shaped. 

Typically, the surface layer is dark brown loamy sand 
about 8 inches thick. The subsurface layer is yellowish 
brown, very friable loamy sand about 22 inches thick. 
The subsoil is about 16 inches thick. The upper part is 
dark yellowish brown, friable sandy loam, and the lower 
part is yellowish brown, mottled, firm clay loam. The 
underlying material to a depth of 60 inches is yellowish 
brown, mottled loam. In some places the surface layer is 
sandy loam. In other places the sandy part of the soil is 
tess than 20 or more than 40 inches thick. In some 
areas the lower part of the subsoil is redder. In other 
areas the lower part of the subsoil and the underlying 
material have pockets or strata of sand and gravel. In 
some places, the lower part of the subsoil is sandy clay 
loam and the underlying material is sandy loam. In other 
places the slope is less than 6 or more than 12 percent. 

Included with this soil in mapping are areas of the well 
drained Riddles and Wawasee soils. These soils are in 
landscape positions similar to those of the Metea soil. 
They are less sandy than the Metea soil. Also included 
are areas of the somewhat poorly drained 
Aubbeenaubbee soils in depressions, on toe slopes, and 
in small drainageways. Included soils make up about 10 
percent of the map unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderate in the lower part. The available water 
capacity is moderate. Runoff is medium. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Most of 
the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the major management concern. 
Also, drought is a moderate hazard, and the soil is 
susceptible to soil blowing. Windblown sand grains can 
damage seedlings. A crop rotation that includes grasses 
and legumes, grassed waterways, and grade stabilization 
structures help to prevent excessive soil loss. Cover 
crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface help to 
control soil blowing, reduce the evaporation rate, and 
increase the rate of water infiltration. The soil is well 
suited to no-till and till-plant cropping systems. 


is a hazard. The moderate available water capacity is a 
limitation when a stand is becoming established. Deep- 
rooted legumes and grasses are the best suited forage 
species. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings. The buildings should be designed so 
that they conform to the natural slope of the land. 
Erosion is a hazard on construction sites. It can be 
controlled by disturbing the existing vegetation as little 
as possible during construction and by revegetating the 
disturbed areas as soon as possible. The sides of 
shallow excavations can cave in unless they are 
reinforced. 

Because of the slope and frost action, this soil is 
moderately limited as a site for local roads and streets. 
Building the roads on the contour and cutting and filling 
help to overcome the slope. Providing adequate roadside 
ditches and culverts and strengthening or replacing the 
base material help to prevent the damage caused by 
frost action. 

This soil is severely limited as a site for septic tank 
absorption fields because of a poor filtering capacity. 
The poor filtering capacity can result in the pollution of 
ground water. Because of the common practice of 
installing deep wells and the moderately permeable 
material underlying the sandy surface soil, however, the 
tisk of contamination by septic tank effluent is minimal. 

The land capability classification is Ille. The woodland 
ordination symbol is 4S. 
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MeA—Metea loamy fine sand, moderately slowly 
permeable, 0 to 2 percent slopes. This nearly level, 
well drained soil is on benches and the tops of knolls 
and ridges on till plains and moraines. Areas are 5 to 10 
acres in size. Most are irregular in shape, but many are 
circular. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 10 inches thick. The subsurface 
layer is about 20 inches of dark yellowish brown and 
yellowish brown, loose loamy sand and sand. The 
subsoil is about 21 inches thick. The upper part is dark 
yellowish brown, firm sandy loam, and the lower part is 
dark yellowish brown and brown, firm clay loam. The 
underlying material to a depth of 60 inches is brown 
loam. In some places the surface layer is sandy loam. In 
ather places the sandy part of the soil is less than 20 or 
more than 40 inches thick. In some areas the lower part 
of the subsoil is redder. In other areas the lower part of 
the subsoil or the underlying material has pockets or thin 
strata of sand and gravel. In some places the underlying 
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Included with this soil in mapping are areas of the well 
drained Miami and Riddles soils. These soils are in 
landscape positions similar to those of the Metea soil. 
They are less sandy than the Metea soil. Also included 
are areas of the somewhat poorly drained 
Aubbeenaubbee soils in shallow depressions, on toe 
slopes, and in small drainageways. Included soils make 
up about 10 percent of the map unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderately slow in the lower part. The available 
water capacity is moderate. Runoff is slow. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The moderate available water capacity and 
the hazard of soil blowing are management concerns. A 
crop rotation that includes grasses and legumes and a 
system of conservation tillage that leaves all or most of 
the crop residue on the surface help to prevent 
excessive soil loss. The soil is well suited to no-till and 
till-plant cropping systems. Cover crops help to control 
soil blowing, conserve moisture, improve or help to 
maintain tilth, and increase the organic matter content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. The 
moderate available water capacity is a limitation when a 
stand is becoming established. Deep-rooted legumes 
and grasses are the best suited forage species. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are the main management concerns. 
Drought-tolerant species should be selected for planting. 
Replanting of seedlings is often necessary. Seedlings 
survive and grow well if competing vegetation is 
controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. Because of frost action, the soil is moderately 
limited as a site for local roads and streets. 
Strengthening or replacing the base with better suited 
material and providing an adequate roadside drainage 
system help to prevent the damage caused by frost 
action. 

Because of the moderately slow permeability in the 
lower part of the profile and a poor filtering capacity in 
the upper part, this soil is severely limited as a site for 
septic tank absorption fields. Enlarging the absorption 
field helps to compensate for the moderately slow 
permeability. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the moderately 
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effluent is minimal. 
The land capability classification is Ills. The woodland 
ordination symbol is 4S. 


TO ae ge ee ee ee ee Pe ge ee ees ea 


MeB—Metea loamy fine sand, moderately slowly 
permeable, 2 to 6 percent slopes. This gently sloping, 
well drained soil is on convex benches and the sides of 
knolls and ridges on till plains and moraines. Areas are 5 
to 25 acres in size. Most are irregular in shape, but some 
are circular. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 9 inches thick. The subsurface 
layer is about 20 inches of dark yellowish brown and 
yellowish brown, loose loamy sand and sand. The 
subsoil is about 21 inches thick. The upper part is dark 
yellowish brown, firm sandy loam, and the lower part is 
dark yellowish brown and brown, firm clay loam. The 
underlying material to a depth of 60 inches is brown 
loam. In some areas the surface layer is sandy loam. In 
other areas the sandy part of the soil is less than 20 or 
more than 40 inches thick. In some places the lower part 
of the subsoil is redder. In other places pockets or strata 
of sand and gravel are in the lower part of the subsoil or 
in the underlying material. In some areas the underlying 
material is clay loam. In other areas the slope is less 
than 2 or more than 6 percent. 

included with this soil in mapping are areas of the well 
drained Miami and Riddles soils. These soils are in 
landscape positions similar to those of the Metea soil. 
They are less sandy than the Metea soil. Also included 
are areas of the somewhat poorly drained 
Aubbeenaubbee soils in shallow depressions, on toe 
slopes, and in small drainageways. Included soils make 
up about 10 percent of the map unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderately slow in the lower part. The available 
water capacity is moderate. Runoff is slow. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the major management concern. 
Also, drought is a moderate hazard, and the soil is 
susceptible to soil blowing. A crop rotation that includes 
grasses and legumes, grassed waterways, and grade 
stabilization structures help to prevent excessive soil 
loss. Cover crops and a system of conservation tillage 
that leaves all or most of the crop residue on the surface 
help to control soil blowing, reduce the evaporation rate, 
and increase the rate of water infiltration. The soil is well 
suited to no-till and till-plant cropping systems. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. The 


and grasses a are e the best suited forage species. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are the main management concerns. 
Drought-tolerant species should be selected for planting. 
Replanting of seediings is often necessary. Seedlings 
survive and grow well if competing vegetation is 
controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dweilings. The sides 
of shallow excavations can cave in unless they are 
reinforced. Because of frost action, the soil is moderately 
limited as a site for local roads and streets. 
Strengthening or replacing the base with better suited 
material and providing an adequate roadside drainage 
system help to prevent the damage caused by frost 
action. 

Because of the moderately slow permeability in the 
lower part of the profile and a poor filtering capacity in 
the upper part, this soil is severely limited as a site for 
septic tank absorption fields. Enlarging the absorption 
field helps to compensate for the moderately slow 
permeability. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the moderately 
slowly permeable material underlying the sandy surface 
soil, however, the risk of contamination by septic tank 
effluent is minimal. 

The land capability classification is Ille. The woodland 
ordination symbol is 4S. 
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MeC—Metea loamy fine sand, moderately slowly 
permeable, 6 to 12 percent slopes. This moderately 
sloping, well drained soil is on convex benches and the 
sides of knolls and ridges on till plains and moraines. 
Areas are 5 to 15 acres in size. Most are irregular in 
shape, but many are circular or crescent shaped. 

Typically, the surface layer is brown loamy fine sand 
about 8 inches thick. The subsurface layer is about 18 
inches of dark yellowish brown and yellowish brown, 
loose loamy sand and sand. The subsoil is about 20 
inches thick. The upper part is dark yellowish brown, firm 
sandy loam, and the lower part is dark yellowish brown 
and brown, firm clay loam. The underlying material to a 
depth of 60 inches is brown loam. In some places the 
surface layer is sandy loam. In other places the sandy 
part of the soil is less than 20 or more than 40 inches 
thick. In some areas the lower part of the subsoil is 
redder. In other areas pockets or strata of sand and 
gravel are in the lower part of the subsoil or in the 
underlying material. In some places the underlying 
material is clay loam. In other places the slope is less 
than 6 or more than 12 percent. 

Included with this soil in mapping are areas of the well 
drained Miami and Riddles soils. These soils are in 
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are areas of the somewhat poorly drained 
Aubbeenaubbee soils on toe slopes and in small 
drainageways. Included soils make up about 10 percent 
of the map unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderately slow in the lower part. The available 
water capacity is moderate. Runoff is medium. The 
organic matter content is moderate in the surface layer. 
This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Most of 
the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the major management concern. 
Also, drought is a moderate hazard, and the soil is 
susceptible to soil blowing. Windblown sand grains often 
damage seedlings. A crop rotation that includes grasses 
and legumes, grassed waterways, and grade stabilization 
structures help to prevent excessive soil loss. Cover 
crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface help to 
control! soil blowing, reduce the evaporation rate, and 
increase the rate of water infiltration. The soil is well 
suited to no-till and till-plant cropping systems. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. Erosion 
is a hazard. The moderate available water capacity is a 
limitation when a stand is becoming established. Deep- 
rooted legumes and grasses are the best suited forage 
species. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are the main management concerns. 
Drought-tolerant species should be selected for planting. 
Replanting of seedlings is often necessary. Seedlings 
survive and grow well if competing vegetation is 
controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings. The buildings should be designed so 
that they conform to the natural slope of the land. 
Erosion is a hazard on construction sites. It can be 
controlled by retaining as much of the existing vegetation 
as possible during construction and by revegetating 
disturbed areas as soon as possible. The sides of 
shallow excavations can cave in unless they are 
reinforced. 

Because of the slope and frost action, this soil is 
moderately limited as a site for local roads and streets. 
Building the roads on the contour and cutting and filling 
help to overcome the slope. Strengthening or replacing 
the base with better suited material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by frost action. 
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permeability in the lower part of the profile and a poor 
filtering capacity in the upper part. Enlarging the 
absorption field helps to compensate for the moderately 
slow permeability. The poor filtering capacity can result 
in the pollution of ground water. Because of the common 
practice of installing deep wells and the moderately 
slowly permeable material underlying the sandy surface 
soil, however, the risk of contamination by septic tank 
effluent is minimal. 

The land capability classification is Ille. The woodland 
ordination symbol is 4S. 


MIB—Miami loam, 2 to 6 percent slopes. This gently 
sloping, well drained soil is on broad till plains and 
moraines. Areas are 5 to 200 acres in size. Most are 
irregular in shape. 

Typically, the surface layer is brown loam about 8 
inches thick. The subsoil is dark brown and dark 
yellowish brown, friable and firm clay loam about 28 
inches thick. The underlying material to a depth of 60 
inches is yellowish brown and brown loam. In some 
areas the surface layer is sandy loam or sandy clay loam 
and has a gravel content of as much as 15 percent. In 
other areas the soil has a thick surface layer of loamy 
sand. In some places the subsoil has layers of sandy 
clay loam, sandy loam, or both. In other places it has a 
clay content of more than 35 percent. In some areas the 
depth to the underlying till is more than 40 inches. In 
other areas the slope is less than 2 or more than 6 
percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils in shallow depressions and small 
drainageways. Also included are small areas where the 
soil is severely eroded. Included soils make up about 10 
percent of the map unit. 

Permeability is moderate in the subsoil of the Miami 
soil and moderately slow in the underlying till. The 
available water capacity is high. Runoff is medium. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
fairly wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Many of 
the woodlots have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. Erosion is the main management concern. If 
cultivated crops are grown, measures that contro! 
erosion and runoff are needed. Examples are a crop 
rotation that includes grasses and legumes, cover crops, 
water- and sediment-contro! basins, diversions, terraces, 
grassed waterways, and grade stabilization structures. A 
system of conservation tillage that leaves all or most of 
the crop residue on the surface improves or helps to 
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This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay or pasture. Erosion is 
the main hazard, Overgrazing or grazing when the soil is 
wet results in surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the shrink-swell potential, this soil is 
moderately limited as a site for dwellings. Strengthening 
foundations, footings, and basement walls, backfilling 
with coarse textured material, and installing foundation 
drainage tile help to prevent the structural damage 
caused by shrinking and swelling. Because of frost 
action and the shrink-swell potential, the soil is 
moderately limited as a site for local roads and streets. 
Installing an adequate roadside drainage system and 
replacing or covering the upper soil layers with suitable 
base material help to prevent the damage caused by 
frost action and by shrinking and swelling. 

Because of the moderately slow permeability, this soil 
is severely limited as a site for septic tank absorption 
fields. Enlarging the absorption area and providing 
suitable fill material improve the ability of the field to 
absorb the effluent. 

The land capability classification is le. The woodland 
ordination symbol is 5A. 


MIC—Miami loam, 6 to 12 percent slopes. This 
moderately sloping, well drained soil is on broad till 
plains and moraines and on side slopes along 
drainageways. Areas are 5 to 35 acres in size. Most are 
long and narrow or are irregular in shape. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil is dark brown and dark 
yellowish brown, friable and firm clay loam about 26 
inches thick. The underlying material to a depth of 60 
inches is yellowish brown and brown loam. In some 
areas the surface layer is sandy loam or sandy clay loam 
and has a gravel content of as much as 15 percent. In 
other areas the soil has a thick surface layer of loamy 
sand. In some small areas it is moderately eroded. In 
some places the subsoil has layers of sandy clay loam, 
sandy loam, or both. In other places it has a clay content 
of more than 35 percent. In some places the depth to 
the underlying till is more than 40 inches. In other places 
the slope is less than 6 or more than 12 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils in shallow depressions and small 
drainageways. Also included are areas where the soil is 
severely eroded. Included soils make up about 10 
percent of the map unit. 


soil and moderately slow in the underlying till. The 
available water capacity is high. Runoff is medium. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
fairly wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Most of 
the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the main management concern. A 
crop rotation that includes grasses and legumes, cover 
crops, water- and sediment-control basins, diversions, 
terraces, grassed waterways, and grade stabilization 
structures help to control erosion and runoff. A system of 
conservation tillage that leaves all or most of the crop 
residue on the surface helps to control erosion and 
improves or helps to maintain tilth and the organic 
matter content. The soil is well suited to no-till and till- 
plant cropping systems. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay or pasture. Erosion is 
the main hazard. Overgrazing or grazing when the soil is 
wet results in surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope and the shrink-swell potential, 
this soil is moderately limited as a site for dwellings. The 
buildings should be designed so that they conform to the 
natural slope of the land. Strengthening foundations, 
footings, and basement walls, backfilling with coarse 
textured material, and installing foundation drains help to 
prevent the structural damage caused by shrinking and 
swelling. 

Because of the slope, frost action, and the shrink-swell 
potential, this soil is moderately limited as a site for local 
roads and streets. Cutting and filling and building the 
roads on the contour help to overcome the slope. 
installing an adequate roadside drainage system and 
replacing or covering the upper soil layers with suitable 
base material help to prevent the damage caused by 
shrinking and swelling and by frost action. 

This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow 
permeability. Enlarging the absorption area improves the 
ability of the field to absorb the effluent. 

The land capability classification is Hlle. The woodland 
ordination symbol is 5A. 


MrC3—Miami clay loam, 6 to 12 percent slopes, 
severely eroded. This sloping, well drained soil is on 
broad till plains and moraines and on side slopes along 


long and narrow or are irregular in shape. 

Typically, the surface layer is dark brown clay loam 
about 6 inches thick. In most areas, nearly all of the 
original darkened surface layer has been removed by 
erosion and tillage has mixed the rest with the upper part 
of the subsoil. The subsoil is dark yellowish brown clay 
loam about 24 inches thick. The upper part is friable, and 
the lower part is firm. The underlying material to a depth 
of 60 inches is yellowish brown and brown loam. In 
some areas the surface layer is loam or sandy loam and 
has a gravel content of as much as 15 percent. In other 
areas the soil has a thick surface layer of loamy sand. In 
some places it is only moderately eroded. In other 
places the subsoil has layers of sandy clay loam, sandy 
loam, or both. In some areas the depth to the underlying 
till is more than 40 inches. In other areas the soil is 
calcareous within a depth of 26 inches. In some places 
the underlying material is stratified with sandy and silty 
material. In other places the slope is less than 6 or more 
than 12 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils in shallow depressions and small 
drainageways. These soils make up about 5 percent of 
the map unit. 

Permeability is moderate in the subsoil of the Miami 
soil and moderately slow in the underlying till. The 
available water capacity is high. Runoff is rapid. The 
organic matter content is low in the surface layer. 
Plowing this layer is difficult. Clods form if the soil is tilled 
when it is too wet. Because of the cloddiness, preparing 
a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for hay and pasture. A few are used as 
woodland. 

This soil is poorly suited to corn, soybeans, and smalt 
grain. Erosion is the major hazard. A crop rotation that is 
dominated by grasses and legumes is the most effective 
means of controlling runoff and erosion. Cover crops, 
water- and sediment-control basins, diversions, terraces, 
grassed waterways, and grade stabilization structures 
also help to prevent excessive soil loss. A system of 
conservation tillage that leaves all or most of the crop 
residue on the surface helps to control erosion and 
improves or maintains tilth and the organic matter 
content. The soil is well suited to no-till and till-plant 
cropping systems. 

This soil is fairly well suited to grasses and legumes, 
such as bromegrass and alfalfa, for hay or pasture. 
Erosion is the main hazard. Overgrazing or grazing when 
the soil is wet results in surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture in good 
condition. 


moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope and the shrink-swell potential, 
this soil is moderately limited as a site for dwellings. The 
buildings should be designed so that they conform to the 
natural slope of the land. Strengthening foundations, 
footings, and basement wails, backfilling with coarse 
textured material, and installing foundation drainage tile 
help to prevent the structural damage caused by 
shrinking and swelling. 

Because of the slope, frost action, and the shrink-swell 
potential, this soil is moderately limited as a site for local 
roads and streets. Cutting and filling and building the 
roads on the contour help to overcome the slope. 
Installing an adequate roadside drainage system and 
replacing or covering the upper soil layers with suitable 
base material help to prevent the damage caused by 
shrinking and swelling and by frost action. 

This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow 
permeability. Enlarging the absorption area improves the 
ability of the field to absorb the effluent. 

The land capability classification is |\¥Ve. The woodiand 
ordination symbol is 5A. 


MrD3—Miami clay loam, 12 to 18 percent slopes, 
severely eroded. This strongly sloping, well drained soil 
is on side slopes along deeply incised drainageways on 
till plains and moraines. Areas are irregularly shaped or 
are elongated. They are 5 to 25 acres in size. 

Typically, the surface layer is dark brown clay loam 
about 6 inches thick. In most areas, nearly all of the 
original darkened surface layer has been removed by 
erosion and tillage has mixed the rest with the upper part 
of the subsoil. The subsoil is about 24 inches thick. In 
sequence downward, it is dark brown, firm clay loam; 
dark brown, friable clay loam; and dark yellowish brown, 
firm loam. The underlying material to a depth of 60 
inches is yellowish brown and brown loam. In some 
areas the surface layer is loam or sandy loam and has a 
gravel content of as much as 15 percent. In other areas 
the soil has a thick surface layer of loamy sand. In some 
places it is only moderately eroded. In other places the 
subsoil has layers of sandy clay loam, sandy loam, or 
both. In some areas it has a clay content of more than 
35 percent. In other areas the depth to the underlying till 
is more than 40 inches. In some places the soil is 
calcareous within a depth of 26 inches. In other places 
the underlying material is stratified with sandy and silty 
material. In some areas the slope is less than 12 or 
more than 18 percent. 

Included with this soil in mapping are smail areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils in small drainageways. These soils make up 
about 2 percent of the map unit. 


soil and moderately slow in the underlying till. The 
available water capacity is high. Runoff is very rapid. The 
organic matter content is low in the surface layer. 

Most areas of this soil are used for forage grasses and 
legumes. Some are used for cultivated crops. A few 
have reverted to brushy woodland and are used as 
wildlife habitat. 

This soil is generally unsuited to corn, soybeans, and 
small grain. Erosion is the major hazard. Some areas 
have gullies that cannot be easily crossed by farm 
machinery. 

This soil is poorly suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. Erosion 
is a severe hazard. Operating some types of haying 
equipment is hazardous on these slopes. Overgrazing or 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is severely limited as a 
site for dwellings and for local roads and streets. The 
buildings should be designed so that they conform to the 
natural slope of the land. The roads and streets should 
be built on the contour. Cutting and filling are needed. 
Because of the slope and the moderately slow 
permeability, the soil is severely limited as a site for 
septic tank absorption fields. Enlarging the absorption 
area improves the ability of the field to absorb the 
effluent. The distribution lines should be installed across 
the slope. 

The land capability classification is Vie. The woodland 
ordination symbol is 5A. 


MsB—Miami-Owosso-Metea complex, 2 to 8 
percent slopes. These gently sloping and moderately 
sloping, well drained soils are on moraines. The Miami 
soil is on ridgetops and on the highest knobs on the 
landscape. The Owosso soil is on the lower ridges and 
on north- and west-facing side slopes. The Metea soil is 
on south- and east-facing side slopes and on the less 
prominent ridges and foot slopes. Areas are irregular in 
shape and are 10 to more than 150 acres in size. They 
are about 40 percent Miami soil, 25 percent Owosso soil, 
and 20 percent Metea soil. The three soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Miami soil is brown 
loam about 8 inches thick. The subsoil is dark brown and 
dark yellowish brown, friable and firm clay loam about 30 
inches thick. The underlying material to a depth of 60 
inches is yellowish brown and brown loam. In some 
areas the surface layer is sandy loam or loamy sand. In 


moderately eroded. In other places the subsoil, the 
underlying material, or both have layers of sandy clay 
loam or contain more gravel. In some areas the depth to 
the underlying till is more than 40 inches. In other areas 
the underlying material is stratified with silt loam, loamy 
sand, or sandy loam. In places the slope is less than 2 
or more than 8 percent. 

Typically, the surface layer of the Owosso soil is dark 
grayish brown sandy loam about 9 inches thick. The 
subsoil is about 35 inches thick. In sequence downward, 
it is brown, friable sandy loam; brown, firm loam; and 
yellowish brown, firm clay loam. The underlying material 
to a depth of 60 inches is brown clay loam. In some 
places the surface layer is loam, contains more gravel, 
or both. In other places the soil has a thick, sandy 
surface layer. In some areas it is moderately eroded. In a 
few areas the depth to the underlying material is less 
than 30 inches. In some places the subsoil is sandy clay 
loam, contains more gravel, or both. In other places the 
lower part of the subsoil has mottles with low chroma. In 
some areas the underlying material is silty clay or loam. 
In other areas the slope is less than 2 or more than 8 
percent. 

Typically, the surface layer of the Metea soil is dark 
grayish brown loamy fine sand about 9 inches thick. The 
subsurface layer is about 23 inches of dark yellowish 
brown and yellowish brown, loose loamy sand and sand. 
The subsoil is about 18 inches thick. The upper part is 
dark yellowish brown, firm sandy loam, and the lower 
part is dark yellowish brown and brown, firm clay loam. 
The underlying material to a depth of 60 inches is brown 
clay loam. In some areas the surface layer is sandy 
loam. In other areas the sandy part of the soil is less 
than 20 or more than 40 inches thick. !n some places 
the soil is moderately eroded. In other places the subsoil 
and the underlying materia! are loam or silty clay loam. 
In some areas the lower part of the subsoil is redder. In 
other areas the underlying material has pockets or strata 
of sand and gravel. In places the slope is less than 2 or 
more than 8 percent. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils in swales, on toe slopes, and in small 
drainageways. Also included are areas where the soil is 
severely eroded. included soils make up about 15 
percent of the map unit. 

Permeability is moderate in the upper part of the Miami 
soil and moderately slow in the lower part. It is 
moderately rapid in the upper part of the Owosso soil 
and moderately slow in the lower part. It is rapid in the 
upper part of the Metea soil and moderately slow in the 
lower part. The available water capacity is high in the 
Miami and Owosso soils and moderate in the Metea soil. 
Runoff is medium on the Miami and Owosso soils and 
slow on the Metea soil. The organic matter content is 
moderate in the surface layer of all three soils. This layer 


content. 

Most areas of these soils are used for cultivated 
crops. Some that are in the Tri-County Fish and Wildlife 
Area are used as wildlife habitat or are occasionally 
farmed. Some areas are used for hay or pasture. A few 
support a natural cover of mixed hardwoods. 

These soils are well suited to corn, soybeans, and 
small grain. Erosion is the major hazard. A drainage 
system is needed in some of the included depressional 
areas. Cover crops, a system of conservation tillage that 
leaves all or most of the crop residue on the surface, 
water- and sediment-control basins, diversions, terraces, 
grassed waterways, and grade stabilization structures 
help to control erosion. The soil is well suited to no-till 
and till-plant cropping systems. A crop rotation that is 
dominated by grasses or legumes is the most effective 
means of controlling runoff and erosion. 

These soils are well suited to grasses and legumes, 
such as bromegrass and alfalfa, for hay and pasture. 
Erosion is a hazard. Overgrazing or grazing when the 
soils are wet results in surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

These soils are well suited to trees. The main 
management concerns are seedling mortality and plant 
competition. Replanting of seedlings is sometimes 
necessary. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the shrink-swell potential, the Miami soil is 
moderately limited as a site for dwellings. Strengthening 
foundations, footings, and basement walls, backfilling 
with coarse textured material, and installing foundation 
drainage tile help to prevent the structural damage 
caused by shrinking and swelling. The Owosso and 
Metea soils are suitable as sites for dwellings. 

Because of frost action, the Miami and Metea soils are 
moderately limited as sites for local roads and streets. 
Also, the Miami soil is moderately limited because of the 
shrink-sweil potential, and the Owosso soil is severely 
limited because of low strength. Adequate roadside 
ditches and culverts help to prevent the damage caused 
by frost action. Strengthening or replacing the base with 
better suited material improves the ability of the roads 
and streets to support vehicular traffic. 

These soils are severely limited as sites for septic tank 
absorption fields because of the moderately slow 
permeability. Enlarging the absorption area improves the 
ability of the field to absorb the effluent. The Metea soil 
has a poor filtering capacity, which can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the moderately 
slowly permeable material underlying the sandy surface 
soil, the risk of contamination by septic tank effluent is 
minimal. 


ordination symbol assigned to the Miami soil is 5A, that 
assigned to the Owosso soil is 4A, and that assigned to 
the Metea soil is 4S. 


MsD—Miami-Owosso-Metea complex, 10 to 25 
percent slopes. These moderately sloping to 
moderately steep, well drained soils are on moraines. 
The Miami soil is on ridgetops and on the highest knobs 
on the landscape. The Owosso soil is on the lower 
ridges and on north- and west-facing side slopes. The 
Metea soil is on south- and east-facing side slopes and 
on the less prominent ridges and foot slopes. Areas are 
irregularly shaped or elongated and are 10 to more than 
300 acres in size. They are about 40 percent Miami soil, 
25 percent Owosso soil, and 20 percent Metea soil. The 
three soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the surface layer of the Miami soil is brown 
loam about 6 inches thick. The subsoil is dark yellowish 
brown and dark brown, friable and firm clay loam about 
28 inches thick. The underlying material to a depth of 60 
inches is yellowish brown and brown loam. In some 
areas the surface layer is sandy loam or loamy sand. In 
other areas it is darker. In some places the soil is 
moderately eroded. In other places the subsoil, the 
underlying material, or both have layers of sandy clay 
loam or contain more gravel. In some areas the depth to 
the underlying till is more than 40 inches. In other areas 
the underlying material is stratified with silt loam, loamy 
sand, or sandy loam. In places the slope is less than 10 
or more than 25 percent. 

Typically, the surface layer of the Owosso soil is dark 
grayish brown sandy loam about 7 inches thick. The 
subsoil is about 27 inches thick. In sequence downward, 
it is brown, friable sandy loam; brown, firm loam; and 
yellowish brown, firm clay loam. The underlying material 
to a depth of 60 inches is brown clay loam. In some 
places the surface layer is loam, contains more gravel, 
or both. In other places the soil has a thick, sandy 
surface layer. In some areas it is moderately eroded. in a 
few areas the depth to the underlying material is less 
than 30 inches. In places the subsoil is sandy clay loam, 
contains more gravel, or both. in a few areas the lower 
part of the subsoil has mottles with low chroma. In some 
places the underlying material is silty clay or loam. In 
other places the slope is less than 10 or more than 25 
percent. 

Typically, the surface layer of the Metea soil is dark 
grayish brown ioamy fine sand about 8 inches thick. The 
subsurface layer is about 18 inches of dark yellowish 
brown and yellowish brown, loose loamy sand and sand. 
The subsoil is about 38 inches thick. The upper part is 
dark yellowish brown, firm sandy loam, and the lower 
part is dark yellowish brown and brown, firm clay loam. 
The underlying material to a depth of 60 inches is brown 
clay loam. In some places the surface layer is sandy 


than 20 or more than 40 inches thick. On about 20 
percent of the acreage, the soil is moderately eroded. In 
some areas the subsoil and the underlying material are 
loam or silty clay loam. In other areas the lower part of 
the subsoil is redder. In some places pockets or strata of 
sand and gravel are in the underlying material. In other 
places the slope is less than 10 or more than 25 
percent. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Aubbeenaubbee and 
Crosier soils in swales, on toe slopes, and in small 
drainageways. Also included are some areas where the 
soil is severely eroded. Included soils make up about 15 
percent of the map unit. 

Permeability is moderate in the upper part of the Miami 
soil and moderately slow in the lower part. It is 
moderately rapid in the upper part of the Owosso soil 
and moderately slow in the lower part. It is rapid in the 
upper part of the Metea soil and moderately slow in the 
lower part. The available water capacity is high in the 
Miami and Owosso soils and moderate in the Metea soil. 
Runoff is rapid on Miami and Owosso soils and medium 
on the Metea soil. The organic matter content is 
moderate in the surface layer of all three soils. This layer 
can be easily tilled throughout a wide range in moisture 
content. 

Many areas of these soils support a natural cover of 
mixed hardwoods. Some that have a slope of less than 
15 percent are used for cultivated crops. Areas in the 
Tri-County Fish and Wildlife Area are used as wildlife 
habitat or are occasionally farmed. Some cleared areas 
are used for hay or pasture. 

These soils are poorly suited to corn, soybeans, and 
small grain. Erosion is the major hazard. Because of the 
slope, operating some types of farm machinery is 
hazardous. Cover crops, a system of conservation tillage 
that leaves all or most of the crop residue on the 
surface, diversions, terraces, grassed waterways, and 
grade stabilization structures help to prevent excessive 
soil loss. A crop rotation that is dominated by grasses or 
legumes is the most effective means of controlling runoff 
and erosion. 

These soils are fairly well suited to grasses and 
legumes, such as bromegrass and alfalfa, for hay and 
pasture. Erosion is a severe hazard. Operating some 
types of haying equipment is hazardous on these slopes. 
Overgrazing or grazing when the soils are wet results in 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

These soils are fairly well suited to trees. Seedling 
mortality, plant competition, the erosion hazard, and the 
equipment limitation are management concerns. 
Replanting of seedlings is sometimes necessary. 
Seedlings survive and grow well if competing vegetation 


equipment that can be used on these slopes Is limited. 
The trees should be planted on the contour. 

Because of the siope, these soils are severely limited 
as sites for dwellings. The buildings should be designed 
so that they conform to the natural slope of the land. 
Land shaping and retaining walls may be needed. 
Erosion is a hazard on construction sites. It can be 
controlled by retaining as much of the existing vegetation 
as possible during construction and by revegetating 
disturbed areas as soon as possible. 

Because of the slope, these soils are severely limited 
as sites for local roads and streets. The steeper areas 
are unsuitable for this use. Cutting and filling and building 
the roads on the contour help to overcome the slope. 
Road culverts should be installed at strategic locations. 

These soils are severely limited as sites for septic tank 
absorption fields because of the slope and the 
moderately slow permeability. The steeper areas are 
unsuited to this use. Enlarging the absorption area 
improves the ability of the field to absorb the effluent. 
Installing the distribution lines on the contour helps to 
overcome the slope. The Metea soil has a poor filtering 
capacity, which can result in the pollution of ground 
water, Because of the common practice of installing 
deep weils and the moderately slowly permeable 
material underlying the sandy surface soil, the risk of 
contamination by septic tank effluent is minimal. 

The land capability classification is |Ve. The woodiand 
ordination symbol assigned to the Miami soil is 5A, that 
assigned to the Owosso soil is 4A, and that assigned to 
the Metea soil is 4R. 


MvC—Morley loam, 6 to 12 percent slopes. This 
moderately sloping, well drained soil is on broad uplands 
and on side slopes along drainageways on till plains and 
moraines. Areas are 5 to 20 acres in size. Most are 
irregularly shaped, but some are elongated. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is about 27 inches 
thick. The upper part is yellowish brown, firm silty clay 
loam, and the lower part is dark yellowish brown and 
brown, firm clay and clay loam. The underlying material 
to a depth of 60 inches is brown clay loam. In some 
areas the surface layer is sandy loam and contains more 
gravel. In a few areas the soil has a thick surface layer 
of loamy sand. In some places it is moderately eroded. 
In other places the subsoil has thin layers of sandy clay 
loam or silt loam. In a few areas the depth to the 
underlying material is less than 24 inches. In places the 
slope is less than 6 or more than 12 percent. 

Included with this soil in mapping are areas of the well 
drained Martinsville soils and a few severely eroded 
areas. Martinsville soils are less clayey than the Morley 
soil. They are in landscape positions similar to those of 
the Morley soil. Also included, along the major 
drainageways, are some areas of soils that are underlain 


up about 15 percent of the map unit. 

Permeability is moderately slow in the Morley soil. The 
available water capacity is moderate. Runoff is medium. 
The organic matter content is moderate in the surface 
jayer. This layer is friable and can be tilled throughout a 
fairly wide range in moisture content, but it tends to crust 
after heavy rains, especially in plowed areas where it 
contains subsoil material. 

Most areas of this soil are used for cultivated crops. 
Some are used for hay or pasture or are wooded. Many 
of the wooded areas are grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the main hazard. It can be 
controlled by a crop rotation that includes grasses and 
legumes and by water- and sediment-controi basins, 
diversions, terraces, grassed waterways, and grade 
stabilization. structures. A system of conservation tillage 
that leaves all or most of the crop residue on the surface 
helps to control erosion and improves or maintains tilth 
and the organic matter content. In seepy areas in some 
waterways and swales, a subsurface drainage system is 
needed. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. Erosion 
is the main hazard. Overgrazing or grazing when the soil 
is wet results in surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the shrink-swell potential and the slope, 
this soil is moderately limited as a site for dwellings. 
Strengthening foundations, footings, and basement walls 
and backfilling with coarse textured material help to 
prevent the structural damage caused by shrinking and 
swelling. The buildings should be designed so that they 
conform to the natural slope of the land. Erosion is a 
hazard on construction sites. It can be controlled by 
retaining as much of the existing vegetation as possible 
during construction and by revegetating disturbed areas 
as soon as possible. 

Because of low strength, this soil is severely limited as 
a site for local roads and streets. Strengthening or 
replacing the base with better suited material improves 
the ability of the roads and streets to support vehicular 
traffic. 

This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow 
permeability. Enlarging the absorption area and providing 
suitable fill material improve the ability of the field to 
absorb the effluent. 

The land capability classification is Ille. The woodland 
ordination symbol is 4A. 


slopes, severely eroded. [his gently sioping to strongly 
sloping, well drained soil is on broad uplands and on 
side slopes along drainageways on till plains and 
moraines. Areas are 5 to 100 acres in size. Most are 
irregularly shaped, but some are elongated. 

Typically, the surface layer is dark yellowish brown 
silty clay loam about 7 inches thick. In most areas, 
nearly all of the original darkened surface layer has been 
removed by erosion and tillage has mixed the rest with 
the upper part of the subsoil. The subsoil is about 21 
inches thick. The upper part is dark yellowish brown, firm 
silty clay loam, and the lower part is dark yellowish 
brown and brown, firm clay loam. The underlying 
material to a depth of 60 inches is brown clay loam. in 
some areas the surface layer is silt loam or loam. In 
other areas it contains more gravel. In some places the 
soil is less eroded. In other places the subsoil has thin 
layers of sandy clay loam or silt loam. In a few places 
the solum is less than 20 inches thick. In a few areas the 
lower part of the subsoil has faint mottles. In some areas 
the slope is less than 5 or more than 15 percent. 

Included with this soil in mapping are areas of the well 
drained Martinsville soils. These soils are less clayey 
than the Morley soil. They are on the slightly lower 
slopes. Also included, along the major drainageways, are 
some areas of soils that are underlain by sand and 
gravelly coarse sand. Included soils make up about 10 
percent of the map unit. 

Permeability is moderately slow in the Morley soil. The 
available water capacity is moderate. Runoff is rapid. 
The organic matter content is moderate in the surface 
layer. Plowing this layer is difficult. Clods form if the soil 
is tilled when it is wet. Because of the cloddiness, 
preparing a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some are used for hay or pasture. A few have reverted 
to brushy woodland and are used as wildlife habitat. 

This soil is poorly suited to corn, soybeans, and small 
grain. Erosion is the main hazard. A crop rotation that is 
dominated by grasses and legumes is the most effective 
means of preventing excessive soil loss. Water- and 
sediment-control basins, diversions, terraces, grassed 
waterways, and grade stabilization structures also help to 
prevent excessive soil loss. A system of conservation 
tillage that teaves all or most of the crop residue on the 
surface helps to control erosion and improves or 
maintains tilth and the organic matter content. 

This soil is fairly well suited to grasses and legumes, 
such as bromegrass and alfalfa, for hay and pasture. 
Overgrazing or grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 


moderate. seedlings Survive and grow weil It Competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the shrink-swell potential and the slope, 
this soil is moderately limited as a site for dwellings. 
Strengthening foundations, footings, and basement wails 
and backfilling with coarse textured material help to 
prevent the structural damage caused by shrinking and 
swelling. The buildings should be designed so that they 
conform to the natural slope of the land. Erosion is a 
hazard on construction sites. It can be controlled by 
disturbing as little of the existing vegetation as possible 
during construction and by revegetating disturbed areas 
as soon as possible. 

Because of low strength, this soil is severely limited as 
a site for local roads and streets. Strengthening or 
replacing the base with better suited material improves 
the ability of the roads and streets to support vehicular 
traffic. 

This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow 
permeability. The slope also is a limitation. Enlarging the 
absorption area improves the capacity of the field to 
absorb the effluent. Installing the absorption field on the 
contour helps to overcome the slope. 

The land capability classification is Ve. The woodland 
ordination symbol is 4A. 


MxD3—Morley silty clay loam, 15 to 25 percent 
slopes, severely eroded. This strongly sloping and 
moderately steep, well drained soil is on uplands and on 
side slopes that border deeply incised drainageways on 
till plains and moraines. Areas are irregularly shaped or 
elongated and are 5 to 30 acres in size. 

Typically, the surface layer is dark yellowish brown 
silty clay loam about 7 inches thick. In most areas, 
nearly all of the original darkened surface layer has been 
removed by erosion and tillage has mixed the rest with 
the upper part of the subsoil. The subsoil is about 18 
inches thick. The upper part is dark yellowish brown, firm 
silty clay loam, and the lower part is dark yellowish 
brown and brown, firm clay loam. The underlying 
material to a depth of 60 inches is brown clay loam. In 
some areas the surface layer is silt loam or loam or 
contains more gravel. In other areas the soil is less 
eroded. in places the subsoil has thin layers of sandy 
clay loam or silt loam. In a few places the solum is less 
than 20 inches thick. In a few areas the lower part of the 
subsoil has faint mottles. In places the slope is less than 
15 or more than 25 percent. 

Included with this soil in mapping are areas of the well 
drained Martinsville soils. These soils are less clayey 
than the Morley soil. They are on the slightly lower 
slopes. Also included, along the major drainageways, are 
some areas of soils that are underlain by sand and 
gravelly coarse sand. Included soils make up about 15 
percent of the map unit. 


available water capacity is moderate. Runoff is very 
tapid. The organic matter content is moderate in the 
surface layer. Plowing this layer is difficult. Clods form if 
the soil is tilled when it is wet. Because of the 
cloddiness, preparing a friable seedbed is difficult. 

Most areas of this soil are used as wildlife habitat. 
Some are used for pasture or hay. A few are used for 
cultivated crops. Some have reverted to brushy 
woodland. Most of the wooded areas have been grazed. 

Because of a very severe hazard of erosion, this soil is 
generally unsuited to corn and soybeans. Small grain 
can be grown occasionally to help establish grasses and 
legumes. 

This soil is poorly suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay. It is fairly well suited 
to pasture. Erosion is a severe hazard. Operating some 
types of haying equipment is hazardous on these slopes. 
Overgrazing or grazing when the soil is wet results in 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to trees. Plant competition, the 
erosion hazard, and the equipment limitation are the 
main management concerns. Seedlings survive and grow 
well if competing vegetation is controlled by cutting, 
spraying, or girdling. The use of heavy equipment should 
be restricted because roads tend to be slippery and ruts 
form easily during wet periods. The type of equipment 
that can be safely used on these slopes is limited. The 
trees should be planted on the contour. 

Because of the slope, this soil is generally unsuitable 
as a site for dwellings and for septic tank absorption 
fields. It is severely limited as a site for local roads 
because of the slope and low strength. Building the 
roads and streets on the contour and cutting and filling 
help to overcome the slope. Road culverts should be 
installed at strategic locations. Strengthening or 
replacing the base with better suited material improves 
the ability of the roads and streets to support vehicular 
traffic. 

The fand capability classification is Vie. The woodland 
ordination symbol is 4R. 


MzB—Morley-Glynwood complex, 1 to 4 percent 
slopes. These nearly level and gently sloping soils are 
on till plains and moraines. The well drained Morley soil 
is on swells and low ridges, around potholes, and along 
drainageways. The moderately weil drained Glynwood 
soil is in swales and potholes, on the tops of low ridges, 
and in drainageways. Areas are irregular in shape and 
are 5 to 75 acres in size. The two soils occur as areas 
so intricately mixed that mapping them separately is not 
practical. 

Typically, the surface layer of the Morley soil is very 
dark grayish brown loam about 9 inches thick. The 


it is yellowish brown, firm clay loam; dark yellowish 
brown, firm clay; and brown, firm clay loam. The 
underlying material to a depth of 60 inches is brown clay 
loam. In some areas the surface layer is sandy loam and 
has a gravel content of more than 1 percent. In other 
areas the soil is moderately eroded. In some places the 
subsoil has layers of silt loam, loam, or sandy clay loam. 
In other places the slope is more than 4 percent. 

Typically, the surface layer of the Glynwood soil is 
dark grayish brown silt loam about 9 inches thick. The 
subsurface layer is brown silt loam about 5 inches thick. 
The subsoil is about 24 inches thick. It is mottled and 
firm. The upper part is yellowish brown clay, and the 
lower part is brown clay loam. The underlying material to 
a depth of 60 inches is brown, mottled clay loam. in 
some areas the surface layer is sandy loam and has a 
gravel content of more than 1 percent. In some places 
the soil is moderately eroded. In other places the subsoil 
has thin layers of sandy clay loam, silty clay loam, loam, 
or silt loam. 

Included with these soils in mapping are areas of the 
somewhat poorly drained Blount and well drained 
Martinsville soils. Blount soils are in landscape positions 
similar to those of the Glynwood soil. Martinsville soils 
are less clayey than the Morley soil. They are in 
landscape positions similar to those of the Morley soil. 
Also included are some areas of severely eroded soils. 
Included soils make up about 6 percent of the map unit. 

Permeability is moderately slow in the Morley soil and 
slow in the Glynwood soil. The available water capacity 
is moderate in both soils. Runoff is medium. The 
Glynwood soil has a water table at a depth of 2.0 to 3.5 
feet during winter and early spring. The organic matter 
content is moderate in the surface layer of both soils. 
This layer is friable and can be tilled throughout a 
moderate range in moisture content, but it tends to crust 
after heavy rains. Clods form if the soils are plowed 
when wet. Because of the cloddiness, preparing a friable 
seedbed is difficult. 

Most areas of these soils are used for cultivated 
crops. Some are used for pasture or hay. A few are used 
as woodland. 

These soils are well suited to corn, soybeans, and 
small grain. Erosion and wetness are management 
concerns. A crop rotation that includes grasses and 
legumes, cover crops, water- and sediment-control 
basins, diversions, terraces, grassed waterways, and 
grade stabilization structures help to control erosion and 
runoff. A system of conservation tillage that leaves all or 
most of the crop residue on the surface improves or 
helps to maintain tilth and increases the organic matter 
content. In seepy areas in waterways and swales, a 
subsurface drainage system is needed. 

These soils are well suited to grasses and legumes, 
such as bromegrass and alfalfa, for hay or pasture. 
Erosion is the main hazard. Overgrazing or grazing when 


excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

These soils are well suited to trees. Plant competition 
is moderate on the Morley soil. In areas of the Glynwood 
soil, seedling mortality, the windthrow hazard, and plant 
competition are the main management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Some replanting of seedlings may 
be needed. Carefully thinning the stands or not thinning 
them at all reduces the windthrow hazard. 

The shrink-swell potential of both soils and the 
wetness of the Glynwood soil are limitations on sites for 
dwellings. Subsurface drains help to lower the water 
table. Strengthening foundations, footings, and basement 
walls and backfilling with coarse textured material help to 
prevent the structural damage caused by shrinking and 
swelling. 

Because of low strength, these soils are severely 
limited as sites for local roads and streets. Frost action 
also is a severe limitation in areas of the Glynwood soil. 
Adequate roadside drainage ditches and culverts help to 
prevent the damage caused by frost action. 
Strengthening or replacing the base with better suited 
material improves the ability of the roads and streets to 
support vehicular traffic. 

Because of the moderately slow or slow permeability, 
these soils are severely limited as sites for septic tank 
absorption fields. The wetness of the Glynwood soil also 
is a severe limitation. Enlarging the absorption field helps 
to compensate for the restricted permeability. Interceptor 
drains around the outer edges of the absorption field 
help to remove excess water. 

The land capability classification is lle. The woodland 
ordination symbol assigned to the Morley soil is 4A, and 
that assigned to the Glynwood soil is 4C. 


OrA—Ormas loamy sand, 0 to 2 percent slopes. 
This nearly level, well drained soil is on broad outwash 
plains and terraces and on the tops of knolls and ridges 
in the uplands. Areas are broad and irregular in shape 
and are 5 to 200 acres in size. 

Typically, the surface layer is brown loamy sand about 
10 inches thick. The subsurface layer is about 24 inches 
thick. It is yellowish brown. The upper part is very friable 
loamy sand, and the lower part is loose sand. The 
subsoil is about 14 inches thick. It is brown and friable. 
The upper part is sandy loam, and the lower part is 
gravelly sandy loam. The underlying material to a depth 
of 60 inches is brown and dark yellowish brown gravelly 
coarse sand. In some areas the surface layer is darker 
or is sandy loam, or both. In a few places it has a gravel 
content of 5 to 15 percent. In a few areas it is less than 
10 inches thick. In some areas the subsoil, the 
underlying material, or both are finer textured. In other 
areas the subsoil has thin textural bands. In some places 


subsoil, or Doth. In other places tne geptn to the 
underlying material is less than 40 inches. In some areas 
the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the well drained Riddles soils. These soils are more 
clayey than the Ormas soil. They are in landscape 
positions similar to those of the Ormas soil. Also 
included are areas of the moderately well drained 
Bronson soils in the slightly lower landscape positions. 
Included soils make up about 10 percent of the map unit. 

The Ormas soil is rapidly permeable and moderately 
rapidly permeable in the subsoil and very rapidly 
permeable in the underlying material. The available water 
capacity is low. Runoff is slow in cultivated areas. The 
organic matter content is moderate in the surface layer. 
This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for forage grasses and legumes or as 
woodland. Many of the wooded areas have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazard of soil blowing are management concerns. A crop 
rotation that includes grasses and legumes, a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface, and grassed waterways help to 
prevent excessive soil loss. The soil is welt suited to a 
no-till cropping system. Cover crops help to control soil 
blowing, conserve moisture, improve or help to maintain 
tilth, and increase the organic matter content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. It is best 
suited to deep-rooted species. The low available water 
capacity is the main limitation. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 
Drought-tolerant species should be selected for planting. 
Replanting of seedlings is often necessary. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. The soil is moderately limited as a site for 
local roads and streets because of frost action. Providing 
adequate roadside ditches and culverts helps to prevent 
the damage caused by frost action. The soil is severely 
limited as a site for septic tank absorption fields because 
it does not adequately filter the effluent. The poor 
filtering capacity can result in the pollution of ground 
water. Because of the common practice of installing 
deep wells and the usual geologic stratification of 
material at a depth of more than 60 inches, however, 
only nearby shallow wells are in danger of 
contamination. 
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OrB—Ormas loamy sand, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on outwash plains 
and terraces and on knolls and ridges in the uplands. 
Areas are broad and irregular in shape and are 5 to 50 
acres in size. 

Typically, the surface layer is brown loamy sand about 
10 inches thick. The subsurface layer is about 24 inches 
thick. The upper part is yellowish brown, very friable 
loamy sand, and the lower part is yellowish brown, loose 
sand. The subsoil is about 18 inches of brown, friable 
sandy loam and gravelly sandy loam. The underlying 
material to a depth of 60 inches is brown and dark 
yellowish brown gravelly coarse sand. In some areas the 
surface layer is sandy loam, contains more gravel, or 
both. In other areas the soil is moderately eroded. In 
some places the subsoil, the underlying material, or both 
are finer textured. In other places the subsoil has thin 
textural bands. In some areas it has less clay and gravel. 
In other areas the depth to the underlying material is 
less than 40 inches. In places the slope is less than 2 or 
more than 6 percent. 

Included with this soil in mapping are areas of the 
moderately well drained Bronson and well drained 
Riddles soils. Bronson soils are in the slightly lower 
landscape positions. Riddles soils are more clayey than 
the Ormas soil. They are in landscape positions similar 
to those of the Ormas soil. Also included are a few small 
areas where the soil is severely eroded. Included soils 
make up about 15 percent of the map unit. 

The Ormas soil is rapidly permeable and moderately 
rapidly permeable in the subsoil and very rapidly 
permeable in the underlying material. The available water 
capacity is low. Runoff is slow in cultivated areas. The 
organic matter content is moderate in the surface layer. 
This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for forage grasses and legumes or for 
woodlots. Many of the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The tow available water capacity and the 
hazards of soil blowing and erosion are management 
concerns. A crop rotation that includes grasses and 
legumes, a system of conservation tillage that leaves alt 
or most of the crop residue on the surface, and grassed 
waterways help to prevent excessive soil loss. The soil is 
well suited to a no-till cropping system. Cover crops help 
to control soil blowing, conserve moisture, improve or 
help to maintain tilth, and increase the organic matter 
content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. It is best 
suited to deep-rooted species. The low available water 
capacity is the main limitation. Proper stocking rates, 
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This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Drought-tolerant species should be selected 
for planting. Replanting of seedlings is often necessary. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. The soil is moderately limited as a site for 
local roads and streets because of frost action. Providing 
adequate roadside ditches and culverts helps to prevent 
the damage caused by frost action. The soil is severely 
limited as a site for septic tank absorption fields because 
it does not adequately filter the effluent. The poor 
filtering capacity can result in the pollution of ground 
water. Because of the common practice of installing 
deep wells and the usual geologic stratification of 
material at a depth of more than 60 inches, however, 
only nearby shallow wells are in danger of 
contamination. Installing the absorption field on the 
contour results in an even distribution of the effluent. 

The land capability classification is IIls. The woodland 
ordination symbol is 4S. 


OrC—Ormas loamy sand, 6 to 12 percent slopes. 
This moderately sloping, well drained soil is on outwash 
plains and terraces and on knolls and ridges in the 
uplands. Areas are long and narrow or are irregular in 
shape. They are 5 to 40 acres in size. 

Typically, the surface layer is brown loamy sand about 
8 inches thick. The subsurface layer is about 22 inches 
thick. The upper part is yellowish brown, very friable 
loamy sand, and the lower part is yetlowish brown, loose 
sand. The subsoil is brown, friable gravelly sandy loam 
about 14 inches thick. The underlying material to a depth 
of 60 inches is brown and dark yellowish brown gravelly 
coarse sand. In some places the surface layer is sandy 
loam, contains more gravel, or both. In other places the 
soil is moderately eroded. In some areas the subsoil, the 
underlying material, or both are finer textured. In other 
areas the subsoil has thin textural bands or contains less 
clay and gravel. In some places the depth to the 
underlying material is less than 40 inches. In other 
places the slope is less than 6 or more than 12 percent. 

Included with this soil in mapping are areas of the 
moderately well drained Bronson and well drained 
Riddles soils. Bronson soils are in the slightly lower 
landscape positions. Riddles soils are more clayey than 
the Ormas soil. They are in landscape positions similar 
to those of the Ormas soil. Also included are a few areas 
where the soil is severely eroded. Included soils make 
up about 15 percent of the map unit. 

The Ormas soil is rapidly permeable and moderately 
rapidly permeable in the subsoil and very rapidly 
permeable in the underlying material. The available water 
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layer. This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for forage grasses and legumes or for 
woodlots. Some of the woodlots are grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazards of soil blowing and erosion are management 
concerns. A crop rotation that includes grasses and 
legumes, a system of conservation tillage that leaves all 
or most of the crop residue on the surface, and grassed 
waterways help to prevent excessive soil loss. The soil is 
well suited to a no-till cropping system. Cover crops help 
to control soil blowing, conserve moisture, improve or 
help to maintain tilth, and increase the organic matter 
content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. It is best 
suited to deep-rooted species. The low available water 
capacity is the main limitation. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Drought-tolerant species should be selected 
for planting. Replanting of seedlings is often necessary. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings. The buildings should be designed so 
that they conform to the natural slope of the land. 
Erosion is a hazard on construction sites. It can be 
controlled by returning topsoil and seeding as soon as 
possible after construction, by retaining as much of the 
existing vegetation as possible during construction, and 
by revegetating disturbed areas as soon as possible. The 
sides of shallow excavations can cave in unless they are 
reinforced. 

Because of the slope and the potential for frost action, 
this soil is moderately limited as a site for local roads 
and streets. Cutting and filling and building the roads and 
streets on the contour help to overcome the slope. 
Providing adequate roadside ditches and culverts helps 
to prevent the damage caused by frost action. 

This soil is severely limited as a site for septic tank 
absorption fields because it does not adequately filter 
the effluent. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
Stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. Installing the absorption field on the 
contour results in an even distribution of the effluent. 

The land capability classification is Ills. The woodland 
ordination symbol is 4S. 
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high terraces, in areas of valley fill, and on moraines. 
Areas are broad and irregular in shape and are 5 to 200 
acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is about 22 
inches thick. The upper part is yellowish brown, very 
friable loamy sand, and the lower part is yellowish 
brown, loose sand. The subsoil is dark brown, firm sandy 
loam about 14 inches thick. The underlying material to a 
depth of 60 inches is brown sand. In some areas the 
surface tayer is darker, is sandy loam, or both. In a few 
places it has a gravel content of 5 to 15 percent. In 
some areas the subsoil has thin textural bands. In other 
areas the depth to the underlying material is less than 40 
inches. In places the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the well drained Riddles soils. These soils are more 
clayey than the Ormas soil. They are in landscape 
positions similar to those of the Ormas soil. Also 
included are areas of the moderately well drained 
Bronson soils in the slightly lower landscape positions. 
Included soils make up about 10 percent of the map unit. 

The Ormas soil is rapidly permeable and moderately 
rapidly permeable in the subsoil and rapidly permeable in 
the underlying material. The available water capacity is 
low. Runoff is slow in cultivated areas. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily titled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for forage grasses and legumes or for 
woodlots. Many of the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazard of soil blowing are management concerns. A crop 
rotation that includes grasses and legumes, a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface, and grassed waterways help to 
prevent excessive soil loss. The soil is well suited to a 
no-till cropping system. Cover crops help to control soil 
blowing, conserve moisture, improve or help to maintain 
tilth, and increase the organic matter content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. It is best 
suited to deep-rooted species. The low available water 
capacity is the main limitation. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Drought-tolerant species should be selected 
for planting. Replanting of seedlings is often necessary. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 
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reinforced. The soil is moderately limited as a site for 
local roads and streets because of the potential for frost 
action. Providing adequate roadside ditches and culverts 
helps to prevent the damage caused by frost action. 
Because of a poor filtering capacity, the soil is severely 
limited as a site for septic tank absorption fields. The 
poor filtering capacity can result in the pollution of 
ground water. Because of the common practice of 
installing deep wells and the usual geologic stratification 
of the material at a depth of more than 60 inches, 
however, only nearby shallow wells are in danger of 
contamination. 

The land capability classification is Ills. The woodland 
ordination symbol is 48. 


OtB—Ormas loamy sand, sandy substratum, 2 to 6 
percent slopes. This gently sloping, well drained soil is 
on high terraces, in areas of valley fill, and on moraines. 
Areas are broad and irregular in shape and are 5 to 50 
acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 9 inches thick. The subsurface layer is about 22 
inches thick. The upper part is yellowish brown, very 
friable loamy sand, and the lower part is yellowish 
brown, loose sand. The subsoil is dark brown, firm sandy 
loam about 14 inches thick. The underlying material to a 
depth of 60 inches is brown sand. In some areas the 
surface layer is sandy loam, contains more gravel, or 
both. In other areas the soil is moderately eroded. In 
some places the subsoil has thin textural bands. In other 
places it has more clay and gravel. In some areas the 
depth to the underlying material is less than 40 inches. 
In other areas the slope is less than 2 or more than 6 
percent. 

Included with this soil in mapping are areas of the 
moderately well drained Bronson and well drained 
Riddles soils. Bronson soils are in the slightly lower 
landscape positions. Riddles soils are more clayey than 
the Ormas soil. They are in landscape positions similar 
to those of the Ormas soil. Also included are a few areas 
where the soil is severely eroded. Included soils make 
up about 15 percent of the map unit. 

The Ormas soil is rapidly permeable and moderately 
rapidly permeable in the subsoil and rapidly permeable in 
the underlying material. The available water capacity is 
low. Runoff is slow in cultivated areas. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for forage grasses and legumes or for 
woodlots. Many of the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazards of soil blowing and erosion are management 
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or most of the crop residue on the surface, and grassed 
waterways help to prevent excessive soil loss. The soil is 
well suited to a no-till cropping system. Cover crops help 
to control soil blowing, conserve moisture, improve or 
help to maintain tilth, and increase the organic matter 
content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. It is best 
suited to deep-rooted species. The low available water 
capacity is the main limitation. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Drought-tolerant species should be selected 
for planting. Replanting of seedlings is often necessary. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. Because of the potential for frost action, the 
soil is moderately limited as a site for local roads and 
streets. Providing adequate roadside ditches and culverts 
helps to prevent the damage caused by frost action. The 
soil is severely limited as a site for septic tank absorption 
fields because it does not adequately filter the effluent. 
The poor filtering capacity can result in the pollution of 
ground water. Because of the common practice of 
installing deep wells and the usual geologic stratification 
of the material at a depth of more than 60 inches, 
however, only nearby shallow wells are in danger of 
contamination. 

The land capability classification is Ills. The woodland 
ordination symbol is 4S. 


OtC—Ormas loamy sand, sandy substratum, 6 to 
12 percent slopes. This moderately sloping, well 
drained soil is on high terraces, in areas of valley fill, and 
on moraines. Areas are long and narrow or are irregular 
in shape. They are 5 to 40 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 8 inches thick. The subsurface layer is about 22 
inches thick. The upper part is yellowish brown, very 
friable loamy sand, and the lower part is yellowish 
brown, loose sand. The subsoil is dark brown, firm sandy 
loam about 14 inches thick. The underlying material to a 
depth of 60 inches is brown sand. In some places the 
surface layer is sandy loam, contains more gravel, or 
both. In other places the soil is moderately eroded. In 
some areas the subsoil has thin textural bands. In other 
areas it has more clay and gravel. In some places the 
depth to the underlying material is less than 40 inches. 
In other places the slope is less than 6 or more than 12 
percent. 
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the Ormas soil. They are in landscape positions similar 
to those of the Ormas soil. Also included are a few areas 
of severely eroded soils. Included soils make up about 
15 percent of the map unit. 

The Ormas soil is rapidly permeable and moderately 
rapidly permeable in the subsoil and rapidly permeable in 
the underlying material. The available water capacity is 
low. Runoff is medium in cultivated areas. The organic 
matter content is moderate in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for forage grasses and legumes or for 
woodlots. Some of the woodlots are grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazards of soil blowing and erosion are management 
concerns. A crop rotation that includes grasses and 
legumes, a system of conservation tillage that leaves ail 
or most of the crop residue on the surface, and grassed 
waterways help to prevent excessive soil loss. The soil is 
well suited to a no-till cropping system. Cover crops help 
to control soil blowing, conserve moisture, improve or 
help to maintain tilth, and increase the organic matter 
content. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. It is best 
suited to deep-rooted species. The low available water 
capacity is the main limitation. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. Seedling mortality 
and plant competition are the main management 
concerns. Drought-tolerant species should be selected 
for planting. Replanting of seedlings is often necessary. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings. The buildings should be designed so 
that they conform to the natural slope of the land. 
Erosion is a hazard on construction sites. It can be 
controlled by returning topsoil and seeding as soon as 
possible after construction, by retaining as much of the 
existing vegetation as possible during construction, and 
by revegetating disturbed areas as soon as possible. The 
sides of shallow excavations can cave in unless they are 
reinforced. 

Because of the slope and the potential for frost action, 
this soil is moderately limited as a site for local roads 
and streets. Cutting and filling and building the roads and 
streets on the contour help to overcome the slope. 
Replacing or covering the upper soil layers with suitable 
base material helps to prevent the damage caused by 
frost action. 
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the effluent. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
Stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. Installing the absorption field on the 
contour results in an even distribution of the effluent. 

The land capability classification is Ills. The woodland 
ordination symbol is 4S. 


Pa—Palms muck, drained. This nearly level, very 
poorly drained soil is in depressions on moraines, till 
plains, and outwash plains. In most places it is frequently 
ponded by runoff from the higher adjacent soils. Areas 
are irregularly shaped or circular and are 5 to 100 acres 
in size. 

Typically, the surface layer is black muck about 10 
inches thick. The upper part has granular structure and 
is very friable, and the lower part has subangular blocky 
structure and is friable. The subsurface layer is black, 
very friable muck about 23 inches thick. The upper part 
of the underlying material is very dark gray silty clay 
loam. The lower part to a depth of 60 inches is grayish 
brown loam. In places the organic material is less than 
16 or more than 50 inches thick. In some areas loamy 
sand, sand, or gravelly sand is at a depth of 40 to 60 
inches. In other areas the underlying material includes 
marl. 

Included with this soil in mapping are small areas of 
the poorly drained Barry and very poorly drained Gilford 
and Sebewa soils. These soils are less mucky than the 
Palms soil. They are around the edges of the 
depressions or within the depressions. They are slightly 
higher on the landscape than the Palms soil and are less 
likely to be ponded during the growing season. Also 
included are areas where the soil is undrained. Included 
soils make up about 10 percent of the map unit. 

The Palms soil is moderately rapidly permeable to 
moderately slowly permeable in the upper part and 
moderately permeable or moderately slowly permeable in 
the underlying material. The available water capacity is 
very high. Runoff is very slow or ponded. The water 
table is near or above the surface during winter and 
early spring. The organic matter content is very high in 
the surface layer. This layer is very friable and can be 
easily tilled. It dries out rapidly in the spring. 

Most areas of this soil are used for cultivated crops. 
Some are used for specialty crops, such as mint, carrots, 
and onions. Some are used for pasture or hay or support 
a natural cover of mixed hardwoods or of wetland shrubs 
and grasses. 

If drained, this soil is fairly well suited to corn, 
soybeans, and small grain. Wetness and soil blowing are 
management concerns. Because of poor stability in the 
organic material, ditchbanks can cave in and the 
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areas it has subsided so much that the drainage system 
is no longer adequate. Drainage outlets are not readily 
available in many areas. Windbreaks, a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface, and cover crops help to control 
soil blowing. 

If drained, this soil is well suited to grasses and 
legumes for hay or pasture. It is better suited to grasses 
than to most legumes. Deep-rooted legumes, such as 
alfalfa, grow poorly because of the ponding and the high 
water table. Soil blowing is a hazard. In areas of hayland, 
the use of harvesting equipment is restricted to dry 
periods because of poor stability in the muck. 
Overgrazing or grazing when the soil is wet results in 
surface compaction and pitting, reduced plant density, 
and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing help to keep the pasture 
in good condition. 

This soil is poorly suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. Water- 
tolerant species should be selected for planting. 
Replanting of seedlings is often necessary. Unwanted 
trees and shrubs can be controlled by cutting, spraying, 
or girdling. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only when the ground is frozen. 

Because of subsidence, the ponding, and low strength, 
this soil is generally unsuitable as a site for dwellings 
and septic tank absorption fields. It is severely limited as 
a site for local roads because of the ponding, 
subsidence, and frost action. Replacing the organic 
material with better suited material improves the ability of 
the roads to support vehicular traffic. Constructing the 
roads on raised, well compacted fill material and 
providing adequate roadside ditches and culverts help to 
prevent the damage caused by ponding and frost action. 

The land capability classification is Illw. The woodland 
ordination symbol is 2W. 


Pb—Palms muck, gravelly substratum, drained. 
This nearly level, very poorly drained soil is in shallow 
depressions on outwash plains and along drainageways. 
It also is on moraines. It is frequently ponded by runoff 
from the higher adjacent soils. The areas on outwash 
plains are broad and irregularly shaped and are 15 to 
several hundred acres in size. The areas on moraines 
are oval or oblong and are 5 to 25 acres in size. 

Typically, the surface layer is black muck about 9 
inches thick. The subsurface layer is black and dark 
reddish brown muck about 19 inches thick. The upper 
part of the underlying material is dark olive gray and 
olive gray sandy clay loam and loam, The lower part to a 
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than 50 inches thick. In other areas the soil has as much 
as 24 inches of mineral overwash. In places a layer of 
marl overlies the gravelly coarse sand. In a few areas 
the muck is underlain by sand or loamy sand. In some 
areas the underlying material is entirely marl or loam. 

Included with this soil in mapping are small areas of 
the very poorly drained Gilford, Gravelton, and Sebewa 
soils. These soils are less mucky than the Palms soil. 
They are near the edges of the mapped areas or are on 
slight rises. Also included are some areas where the soil 
is undrained. Included soils make up about 15 percent of 
the map unit. 

The Palms soil is moderately rapidly permeable to 
moderately slowly permeable in the organic material. The 
underlying material is moderately permeable in the upper 
part and rapidly permeable in the lower part. The 
available water capacity is very high. Runoff is very slow 
or ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is very high in the surface layer. This layer dries 
out rapidly and can be easily tilled. The soil is subject to 
late frost. 

Most areas of this soil are used for cultivated crops. 
Some are used for specialty crops, such as mint, carrots, 
and onions. Some are used for pasture or hay or support 
a natural cover of mixed hardwoods or of wetland shrubs 
and grasses. 

If drained, this soil is fairly well suited to corn, 
soybeans, and small grain. Wetness and soil blowing are 
management concerns. Because of poor stability in the 
organic material and in the underlying material, 
ditchbanks can cave in and the effectiveness of 
subsurface drains can be impaired. Drains installed 
below a depth of 3 feet can be plugged by fine sand. 
The organic material subsides when it is drained. In 
many areas it has subsided so much that the drainage 
system is no longer adequate. Drainage outlets are not 
readily available in many areas. Windbreaks, a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface, and cover crops help to control 
soil blowing. 

If drained, this soil is well suited to grasses and 
legumes for hay or pasture. It is better suited to grasses 
than to most legumes. Deep-rooted legumes, such as 
alfalfa, grow poorly because of the ponding and the high 
water table. Soil blowing is a hazard. In areas of hayland, 
the use of harvesting equipment is restricted to dry 
periods because of poor stability in the muck. 
Overgrazing or grazing when the soil is wet results in 
surface compaction and pitting, reduced plant density, 
and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing help to keep the pasture 
in good condition. 

This soil is poorly suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
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Replanting of seedlings is often necessary. Unwanted 
trees and shrubs can be controlled by cutting, spraying, 
or girdling. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of subsidence, the ponding, and frost 
action. Replacing the organic material with better suited 
material improves the ability of the roads to support 
vehicular traffic. Constructing the roads on raised, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the damage caused 
by ponding and frost action. 

The land capability classification is IIlw. The woodland 
ordination symbol is 2W. 
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Pe—Pewamo silty clay loam. This nearly level, very 
poorly drained soil is on broad flats and in the shallow 
depressions and drainageways on moraines and till 
plains. In the concave areas it is frequently ponded by 
runoff from the higher adjacent soils. Areas are 
irregularly shaped or elongated and are 5 to 30 acres in 
size. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsurface layer is very dark 
gray silty clay loam about 4 inches thick. The subsoil is 
about 23 inches thick. It is mottled and firm. The upper 
part is gray silty clay, and the lower part is dark gray silty 
clay loam. The underlying material to a depth of 60 
inches is dark grayish brown, mottled clay loam. In some 
places the dark surface soil is less than 10 inches thick. 
In other places the subsoil and the underlying material 
have layers of loam or sandy clay loam or are stratified 
with thin layers of loamy sand, sandy loam, or silt loam. 
In some areas the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Washtenaw soils in drainageways and 
depressions. These soils are less clayey than the 
Pewamo soil. Also included are small areas of the 
moderately well drained Glynwood and somewhat poorly 
drained Blount soils on slight rises, along the sides of 
small drainageways, and in saddles. These soils dry out 
more rapidly in the spring than the Pewamo soil and are 
less likely to be ponded. Included soils make up about 
15 percent of the map unit. 

The Pewamo soil is moderately slowly permeable. The 
available water capacity is high. Runoff is very slow or 
ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is high in the surface layer. This layer dries out 
slowly in the spring. Clods form if the soil is plowed 
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Most areas of this soil are used for cultivated crops. A 
few are used for hay, pasture, or woodlots. Most of the 
woodlots have been grazed. 

This soil is well suited to corn and soybeans. If drained 
and otherwise properly managed, it is well suited to 
intensive row cropping. Wetness and ponding are 
management concerns. Excess water can be removed 
by subsurface drains, surface drains, or a combination of 
these. Cover crops and a system of conservation tillage 
that leaves all or most of the crop residue on the surface 
minimize crusting, improve tilth, increase the rate of 
water infiltration, and help to maintain the organic matter 
content. The soil is well suited to fall plowing, fall 
chiseling, and a ridge-plant cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and white clover, for 
hay and pasture. Unless drained, it is poorly suited to 
deep-rooted species because of the ponding and the 
high water table. Overgrazing or grazing under wet 
conditions results in surface compaction and poor tilth. 
Overgrazing also reduces plant density and plant 
hardiness. Proper stocking rates, timely deferment of 
grazing, and restricted use during wet periods help to 
maintain tilth and plant density. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soit is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of low strength, the ponding, and frost 
action. Constructing the roads on raised, well compacted 
fill material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by ponding 
and frost action. Replacing or covering the upper soil 
layers with suitable base material helps to prevent the 
damage caused by low strength and frost action. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5W. 


Pg—Pits, gravel. This nearly level to steep map unit is 
on moraines, terraces, and outwash plains. Areas are 
oval or elongated and are 3 to 160 acres in size. 

Typically, the upper soil material has been removed 
and the sand and gravel exposed. In some areas soil 
material has been washed into the pits. These areas 
support a sparse cover of vegetation. 
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table is near the surface and the pit contains water. 
Kosciusko and Boyer soils generally are between spoil 
piles or around the perimeter of the pits. Also included, 
in the uplands, are small pits where all of the gravel has 
been removed and glacial till is exposed. 

Most of the pits are abandoned or are only 
occasionally used as a source of fill. Many areas support 
a very limited amount of vegetation. The pits have little 
or no value for farming. Some of those that are filled 
with water are suitable for some recreational uses. They 
can be stocked with fish. The dry pits could be reclaimed 
and used as habitat for upland wildlife. 

No land capability classification or woodland ordination 
symbol is assigned. 


Re—Rensselaer loam. This nearly level, very poorly 
drained soil is in slight depressions on broad outwash 
plains and terraces. It also is along small drainageways 
and in depressions on till plains, terraces, and outwash 
plains. In the concave areas it is frequently ponded by 
runoff from the higher adjacent soils. Areas are 
irregularly shaped or elongated and are 5 to 100 acres in 
size. 

Typically, the surface layer is very dark brown loam 
about 9 inches thick. The subsurface layer is black, firm 
silty clay loam about 6 inches thick. The subsoil is about 
27 inches thick. It is gray and mottled. The upper part is 
firm sandy clay loam, and the lower part is friable sandy 
loam. The underlying material to a depth of 60 inches is 
gray, light olive brown, and olive brown, stratified sandy 
loam, silt loam, and loamy sand. In some places the dark 
surface soil is less than 10 inches thick. In other places 
the subsoil has thin layers of loam, loamy sand, or silt 
loam. In some areas the content of gravel is 5 to 10 
percent in the underlying material. In other areas the 
texture of the strata in the underlying material varies 
widely within short distances. In places the slope is more 
than 2 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Washtenaw and somewhat poorly 
drained Whitaker soils. Washtenaw soils are more silty 
than the Rensselaer soil. They are in drainageways and 
depressions. Whitaker soils are along the sides of 
narrow drainageways and on small swells. Included soils 
make up about 10 percent of the map unit. 

The Rensselaer soil is moderately permeable. The 
available water capacity is high. Runoff is very slow or 
ponded. The water table is near or above the surface 
during winter and spring. The organic matter content is 
high in the surface layer. This layer is friable and can be 
easily tilled. Clods form if the soil is plowed when it is 
wet. Because of the cloddiness, preparing a friable 
seedbed is difficult. 
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woodlots have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it is well 
suited to intensive row cropping. Excess water can be 
removed by subsurface drains, surface drains, pumps, or 
a combination of these. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface minimize crusting, improve tilth, 
increase the rate of water infiltration, and help to 
maintain the organic matter content. The soil is well 
suited to fall plowing, fall chiseling, and till-plant and 
ridge-plant cropping systems. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and white clover, for 
hay or pasture. Unless drained, it is poorly suited to 
deep-rooted species because of the high water table and 
the ponding. Overgrazing or grazing under wet conditions 
results in surface compaction and poor tilth. Overgrazing 
also reduces plant density and plant hardiness. Proper 
stocking rates, timely grazing, and restricted use during 
wet periods help to maintain tilth and plant density. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding, low strength, and the 
potential for frost action. Constructing the roads on 
raised, well compacted fill material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by ponding and frost action. 
Replacing or covering the upper soil layers with suitable 
base material helps to prevent the damage caused by 
low strength and frost action. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5W. 


RIA—Riddles fine sandy toam, 0 to 2 percent 
slopes. This nearly level, well drained soil is on 
dissected till plains and on smooth benches and the tops 
of ridges on moraines. Areas are elongated or irregularly 
shaped and are 5 to 50 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. The subsoil is about 42 
inches thick. In sequence downward, it is dark yellowish 
brown, friable fine sandy loam; brown, firm sandy clay 
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of 60 inches is yellowish brown loam. In some areas the 
surface layer is loamy sand. In other areas the subsoil 
contains less sand, less gravel, or both. In places the 
depth to the underlying material is less than 40 inches. 
In a few areas the underlying material is stratified silt, silt 
loam, or sand and gravelly coarse sand. In some areas 
the slope is more than 2 percent. 

Included with this soil in mapping are areas of the well 
drained Kosciusko and Ormas soils. These soils are 
more sandy than the Riddles soil. They are in landscape 
positions similar to those of the Riddles soil. Also 
included are areas of the somewhat poorly drained 
Crosier soils in shallow depressions and small 
drainageways. Included soils make up about 15 percent 
of the map unit. 

Permeability is moderate in the Riddles soil. The 
available water capacity is high. Runoff is slow in 
cultivated areas. The organic matter content is moderate 
in the surface layer. This layer is friable and can be 
easily tilled throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Some of 
the woodlots have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. If good management is applied, row crops can be 
grown year after year. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface minimize crusting and help to 
maintain tilth and the organic matter content. The soil is 
well suited to no-till and till-plant cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. Overgrazing or grazing 
when the soil is wet results in surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
timely grazing help to keep the pasture in good 
condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdiing. 

Because of the shrink-swell potential, this soil is 
moderately limited as a site for dwellings. Strengthening 
foundations, footings, and basement walls, backfilling 
with coarse textured material, and installing foundation 
drainage tile help to prevent the structural damage 
caused by shrinking and swelling. Because of frost 
action and low strength, the soil is moderately limited as 
a site for local roads and sireets. Strengthening the base 
with better suited material improves the ability of the 
toads and streets to support vehicular traffic. The soil is 
moderately limited as a site for septic tank absorption 
fields because of the moderate permeability. Enlarging 
the absorption area improves the capacity of the field to 
absorb the effluent. 

The land capability classification is |. The woodland 
ordination symbol is 5A. 
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dissected till plains and on benches and the tops of 
ridges on moraines. Areas are elongated or irregularly 
shaped and are 5 to 100 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is about 40 
inches thick. In sequence downward, it is dark yellowish 
brown, friable fine sandy loam; brown, firm sandy clay 
loam; dark yellowish brown, friable loam; and yellowish 
brown, friable loam. The underlying material to a depth 
of 60 inches is yellowish brown loam. In some places the 
surface layer is loamy sand, has a gravel content of as 
much as 15 percent, or both. In other places the soil is 
moderately eroded. In some areas the subsoil contains 
less sand, less gravel, or both. In other areas the depth 
to the underlying material is less than 40 inches. In a few 
areas the underlying material is stratified silt, sitt loam, or 
sand and gravelly coarse sand. In places the slope is 
less than 2 or more than 6 percent. 

Included with this soil in mapping are areas of the well 
drained Kosciusko and Ormas soils. These soils are 
more sandy than the Riddles soil. They are in landscape 
positions similar to those of the Riddles soil. Also 
included are areas of the somewhat poorly drained 
Crosier soits. These soils are in shallow depressions and 
small drainageways. Also included are a few areas of 
severely eroded soils. Included soils make up about 15 
percent of the map unit. 

Permeability is moderate in the Riddles soil. The 
available water capacity is high. Runoff is medium in 
cultivated areas. The organic matter content is moderate 
in the surface layer. This layer is friable and can be 
easily tilled throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Many of 
the woodlots have been grazed. 

This soi! is well suited to corn, soybeans, and small 
grain. Erosion is the main hazard. A crop rotation that 
includes grasses and legumes, cover crops, water- and 
sediment-control basins, diversions, terraces, grassed 
waterways, and grade stabilization structures help to 
prevent excessive soil loss. A system of conservation 
tillage that leaves all or most of the crop residue on the 
surface improves tilth and helps to maintain the organic 
matter content. The soil is well suited to no-till and till- 
plant cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. Erosion is the main 
hazard. Overgrazing or grazing when the soil is wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 


moderately limited as a site for dwellings. Strengthening 
foundations, footings, and basement walls, backfilling 
with coarse textured material, and installing foundation 
drainage tile help to prevent the structural damage 
caused by shrinking and swelling. The soil is moderately 
limited as a site for local roads and streets because of 
low strength and frost action. Replacing or covering the 
upper soil layers with suitable base material helps to 
prevent the damage caused by frost action. 
Strengthening the base with better suited material 
improves the ability of the roads and streets to support 
vehicular traffic. Because of the moderate permeability, 
the soil is moderately limited as a site for septic tank 
absorption fields. Enlarging the absorption area improves 
the capacity of the field to absorb the effluent. 

The land capability classification is Ile. The woodland 
ordination symbol is 5A. 


RiC—Riddles fine sandy loam, 6 to 12 percent 
slopes. This moderately sloping, well drained soil is on 
benches, broad uplands, till plains, and moraines. Areas 
are elongated or irregularly shaped and are 5 to 40 
acres in size. 

Typically, the surface layer is brown fine sandy loam 
about 8 inches thick. The subsoil is about 36 inches 
thick. In sequence downward, it is dark yellowish brown, 
friable fine sandy loam; brown, firm sandy clay loam; 
dark yellowish brown, friable loam; and yellowish brown, 
friable loam. The underlying material to a depth of 60 
inches is dark yellowish brown loam. In some areas the 
surface layer is loamy sand, has a gravel content of as 
much as 15 percent, or both. In other areas the soil is 
moderately eroded. In some places the subsoil contains 
less sand, less gravel, or both. In other places the depth 
to the underlying material is tess than 40 inches. In a few 
areas the underlying material is stratified silt, silt loam, or 
sand and gravelly coarse sand. In places the slope is 
less than 6 or more than 12 percent. 

Included with this soil in mapping are areas of the well 
drained Kosciusko and Ormas soils. These soils are 
more sandy than the Riddles soil. They are in landscape 
positions similar to those of the Riddles soil. Also 
included are areas of the somewhat poorly drained 
Crosier soils in shallow depressions and small 
drainageways and a few areas of severely eroded soils. 
Included soils make up about 15 percent of the map unit. 

Permeability is moderate in the Riddles soil. The 
available water capacity is high. Runoff is medium in 
cultivated areas. The organic matter is moderate in the 
surface layer. This layer is friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture, hay, or woodlots. Some of 
the woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the main management concern. A 


crops, water- and sediment-control basins, aiversions, 
terraces, grassed waterways, and grade stabilization 
structures help to prevent excessive soil loss. A system 
of conservation tillage that leaves all or most of the crop 
residue on the surface helps to maintain tilth and the 
organic matter content. The soil is well suited to no-till 
and till-plant cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. Erosion is the main 
hazard. Overgrazing or grazing when the soil is wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope and the shrink-swell potential, 
this soil is moderately limited as a site for dwellings. The 
buildings should be designed so that they conform to the 
natural slope of the land. Strengthening foundations, 
footings, and basement walls, backfilling with coarse 
textured material, and installing foundation drainage tile 
help to prevent the structural damage caused by 
shrinking and swelling. Erosion is a hazard on 
construction sites. It can be controlled by retaining as 
much of the existing vegetation as possible during 
construction and by revegetating disturbed areas as 
soon as possible. 

Because of low strength, frost action, and the slope, 
this soil is moderately limited as a site for local roads 
and streets. Replacing or covering the upper soil layers 
with suitable base material helps to prevent the damage 
caused by frost action. The base should be strengthened 
with better suited material. Constructing the roads and 
streets on the contour and land shaping help to 
overcome the slope. 

This soil is moderately limited as a site for septic tank 
absorption fields because of the slope and the moderate 
permeability. The absorption field should be installed on 
the contour. Enlarging the absorption area improves the 
ability of the field to absorb the effluent. 

The land capability classification is tlle. The woodland 
ordination symbol is 5A. 


RID—Riddles fine sandy loam, 12 to 18 percent 
slopes. This strongly sloping, well drained soil is on side 
slopes, between ridges, and along drainageways in the 
uplands. Areas are elongated or irregularly shaped and 
are 5 to 25 acres in size. 

Typically, the surface layer is brown fine sandy loam 
about 7 inches thick. The subsoil is about 36 inches 
thick, In sequence downward, it is dark yellowish brown, 
friable fine sandy loam; brown, firm sandy clay loam; 
dark yellowish brown, firm loam; and brown, friable loam. 
The underlying material to a depth of 60 inches is brown 
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loam. In some areas the surface layer is loamy sand. In 
other areas the soil has a thick surface layer of sand in 
which the content of gravel is as much as 15 percent. In 
some places the soil is moderately eroded. In other 
places the subsoil contains less sand, less gravel, or 
both. In some areas the depth to the underlying material 
is less than 40 inches. In a few areas the underlying 
material is stratified silt, silt loam, or sand and gravelly 
coarse sand. In places the slope is less than 12 or more 
than 18 percent. 

Included with this soil in mapping are areas of the well 
drained Kosciusko and Ormas soils. These soils are 
more sandy than the Riddles soil. They are in landscape 
positions similar to those of the Riddles soil. Also 
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included are areas of the somewhat poorly drained 
Crosier soils on toe slopes and in small drainageways 
and a few areas of severely eroded soils. Included soils 
make up about 10 percent of the map unit. 

Permeability is moderate in the Riddles soil. The 
available water capacity is high. Runoff is rapid in 
cultivated areas. The organic matter content is moderate 
in the surface layer. This layer is friable and can be 
easily tilled throughout a fairly wide range in moisture 
content. 

Most areas of this soil are used for cultivated crops. 
Many are used for hay and pasture (fig. 12). A few 
support a natural cover of mixed hardwoods. 


Figure 12.—A pastured area of Riddles fine sandy loam, 12 to 18 percent slopes, in the background. Rensselaer soils are in the ponded 
area in the foreground. 


grain. Erosion is the major management concern. It 
cannot be easily controlled if this strongly sloping soil is 
cropped along with the less sloping surrounding soils. 
Crop rotations that are dominated by grasses and 
legumes are the most effective means of controlling 
runoff and erosion. Cover crops, diversions, grassed 
waterways, and grade stabilization structures help to 
prevent excessive soil loss. A system of conservation 
tillage that leaves all or most of the crop residue on the 
surface improves tilth and helps to maintain the organic 
matter content. The soil is well suited to a no-till 
cropping system. 

This soil is fairly well suited to grasses and legumes, 
such as bromegrass and alfalfa, for hay and pasture. 
Erosion is a severe hazard. If hay is harvested, operating 
some types of equipment is hazardous on these slopes. 
Overgrazing or grazing when the soil is wet results in 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, and restricted 
use during wet periods help to keep the pasture in good 
condition. 

This is fairly well suited to trees. The main 
management concerns are plant competition, the erosion 
hazard, and the equipment limitation. Seedlings survive 
and grow well if competing vegetation is controlled by 
cutting, spraying, or girdling. Trees should be planted on 
the contour, and logging roads, skid trails, and landings 
should be established on the gentler slopes. The use of 
equipment is limited by the slope. 

Because of the slope, this soil is severely limited as a 
site for dwellings, local roads and streets, and septic 
tank absorption fields. Buildings should be designed so 
that they conform to the natural slope of the land. Local 
roads and streets should be built on the contour. Cutting 
and filling are needed. Septic tank absorption fields 
should be installed on the contour. 

The land capability classification is |\Ve. The woodland 
ordination symbol is 5R. 


RxB—Riddles-Ormas-Kosciusko complex, 2 to 6 
percent slopes. These gently sloping, well drained soils 
are on moraines. The Riddles soil is on ridgetops and on 
the highest knobs on the landscape. The Ormas soil is 
at the lower elevations and on east- and south-facing 
slopes. The Kosciusko soil is on north- and west-facing 
slopes and on the tops of the less prominent ridges. 
Areas are irregular in shape or elongated and are 5 to 
150 acres in size. They are about 30 percent Riddles 
soil, 30 percent Ormas soil, and 25 percent Kosciusko 
soil, The three soils occur as areas so intricately mixed 
or so small that mapping them separately is not 
practical. 

Typically, the surface layer of the Riddles soil is brown 
fine sandy loam about 8 inches thick. The subsoil is 
about 40 inches thick. In sequence downward, it is dark 
yellowish brown, friable fine sandy loam; brown, firm 


yellowish brown, friable loam. The underlying materia! to 
a depth of 60 inches is yellowish brown foam. In some 
places the surface layer is loamy sand and has a gravel 
content of as much as 15 percent. In other places the 
soil is moderately eroded. In some areas the subsoil 
contains less sand, less gravel, or both. In other areas 
the underlying material is within a depth of 40 inches. In 
a few areas it is stratified silt, silt loam, or sand and 
gravelly coarse sand. In places the slope is less than 2 
or more than 6 percent. 

Typically, the surface layer of the Ormas soil is brown 
loamy sand about 10 inches thick. The subsurface layer 
is about 24 inches thick. It is yellowish brown. The upper 
part is very friable loamy sand, and the lower part is 
loose sand. The subsoil is brown, friable gravelly sandy 
loam about 14 inches thick. The underlying material to a 
depth of 60 inches is brown and dark yellowish brown 
gravelly coarse sand. In some areas the surface layer is 
sandy loam, contains more gravel, or both. In other 
areas it is thinner. In some places the soil is eroded. In 
other places the subsoil, the underlying material, or both 
are finer textured. In some areas the subsoil has thin 
textural bands. In other areas it has less clay and gravel. 
In places the underlying material is within a depth of 40 
inches. In some areas, particularly at the base of the 
slopes, faint mottles are at a depth of 30 to 42 inches. In 
other areas the slope is less than 2 or more than 6 
percent. 

Typically, the surface layer of the Kosciusko soil is 
dark grayish brown sandy loam about 8 inches thick. The 
subsoil is about 31 inches thick. The upper part is 
yellowish brown, friable sandy loam; the next part is 
brown and reddish brown, firm gravelly sandy clay loam; 
and the lower part is reddish brown, very friable gravelly 
loamy sand. The underlying material to a depth of 60 
inches is light yellowish brown, stratified coarse sand 
and gravelly coarse sand. In places the surface layer is 
loam or loamy sand. In a few areas the soil contains 
more gravel. In some places it is eroded. In other places 
the subsoil contains Jess sand and gravel, extends to a 
greater depth, or both. In some areas the soil contains 
more sand. In other areas the slope is less than 2 or 
more than 6 percent. 

Included with these soils in mapping are areas of the 
somewhat poorly drained Crosier and moderately well 
drained Bronson soils. These included soils are in 
saddles, shallow depressions, potholes, and small 
drainageways and on toe slopes. Also included are a few 
areas of severely eroded soils. Included soils make up 
about 15 percent of the map unit. 

Permeability is moderate in the Riddles soil. It is rapid 
and moderately rapid in the upper part of the Ormas soil 
and very rapid in the lower part. It is moderate in the 
upper part of the Kosciusko soil and very rapid in the 
lower part. The available water capacity is high in the 
Riddles soil and low in the Kosciusko and Ormas soils. 


and siow on the Urmas soll. ine organic matter content 
is moderate in the surface layer of all three soils. This 
layer is friable or very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of these soils are used for cultivated 
crops. Some are used for hay or pasture. A few are 
wooded. Many of the wooded areas have been grazed. 

These soils are well suited to corn, soybeans, and 
small grain. The stope of all three soils and the low 
available water capacity of the Kosciusko and Ormas 
soils are the main management concerns if corn or 
soybeans are grown. Spot drainage of some of the 
included depressional areas is needed. Cover crops, a 
crop rotation that includes grasses and legumes, water- 
and sediment-control basins, grassed waterways, and 
grade stabilization structures help to control erosion and 
runoff. Cover crops and a conservation tillage system 
that leaves all or most of the crop residue on the surface 
help to control erosion, minimize crusting and 
evaporation, increase the rate of water infiltration, and 
help to maintain the organic matter content. The soils 
are well suited to no-till and till-plant cropping systems. 

A cover of grasses and legumes helps to control 
erosion. These soils are well suited to forage grasses 
and legumes, such as bromegrass and alfalfa. They are 
best suited to deep-rooted species. Erosion is the main 
hazard, and the iow available water capacity of the 
Kosciusko and Ormas soils is a limitation. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are well suited to trees. Plant competition 
is moderate on the Riddles soil. Seedling mortality and 
plant competition are the main management concerns 
on the Kosciusko and Ormas soils. Seedlings survive 
and grow well if competing vegetation is controlled by 
cutting, spraying, or girdling. Drought-tolerant species 
should be selected for planting. Replanting of seedlings 
is often necessary. 

The Ormas soil is suitable as a site for dwellings, but 
the Kosciusko and Riddles soils are moderately limited 
because of the moderate shrink-swell potential. Properly 
designing foundations, footings, and basement walls and 
installing foundation drainage tile help to prevent the 
structural damage caused by shrinking and swelling. 
Erosion is a hazard on construction sites. It can be 
controlled by returning topsoil and reseeding as soon as 
possible after construction. 

These soils are moderately limited as sites for local 
roads and streets because of frost action in all three 
soils, low strength in the Riddles soil, and the shrink- 
swell potential of the Kosciusko soil. Providing adequate 
roadside ditches and culverts helps to prevent the 
damage caused by frost action. The layers of the 
Kosciusko soil that have a moderate shrink-swell 
potential should be replaced with suitable soil material. 
Covering the surface of the Riddles soil with suitable 


roaas and streets to Support venicular traffic. 

The Riddles soil is moderately limited as a site for 
septic tank absorption fields because of the moderate 
permeability. Enlarging the absorption area improves the 
capacity of the field to absorb the effluent. The 
Kosciusko and Ormas soils are severely limited as sites 
for absorption fields because they do not adequately 
filter the effluent. The poor filtering capacity can result in 
the pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
Stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. Onsite investigation is needed to 
determine the suitability of individual sites. 

The land capability classification is Ile. The woodland 
ordination symbol assigned to the Riddles soil is 5A, and 
that assigned to the Ormas and Kosciusko soils is 4S. 


RxC—Riddles-Ormas-Kosciusko complex, 6 to 12 
percent slopes. These moderately sloping, well drained 
soils are on moraines. The Riddles soil is on ridgetops 
and on the highest knobs on the landscape. The Ormas 
soil is at the lower elevations and on east- and south- 
facing slopes. The Kosciusko soil is on north- and west- 
facing slopes and on the tops of the less prominent 
ridges. Areas are irregular in shape or elongated and are 
5 to 50 acres in size. They are about 30 percent Riddles 
soil, 30 percent Ormas soil, and 25 percent Kosciusko 
soil. The three soils occur as areas so intricately mixed 
or so small that mapping them separately is not 
practical. 

Typically, the surface layer of the Riddles soil is brown 
fine sandy loam about 8 inches thick. The subsoil is 
about 36 inches thick. In sequence downward, it is dark 
yellowish brown, friable fine sandy loam; brown, firm 
sandy clay loam; dark yellowish brown, friable loam; and 
yellowish brown, friable loam. The underlying material to 
a depth of 60 inches is dark yellowish brown loam. In 
some areas the surface layer is loamy sand and has a 
gravel content of as much as 15 percent. In other areas 
the soil is moderately eroded. In some places the subsoil 
contains less sand, less gravel, or both. In other places 
the underlying material is within a depth of 40 inches. In 
a few areas it is stratified silt, silt loam, or sand and 
gravelly coarse sand. In places the slope is less than 6 
or more than 12 percent. 

Typically, the surface layer of the Ormas soil is brown 
loamy sand about 8 inches thick. The subsurface layer is 
about 20 inches thick. It is yellowish brown. The upper 
part is very friable loamy sand, and the lower part is 
loose sand. The subsoil is brown, friable gravelly sandy 
loam about 16 inches thick. The underlying material to a 
depth of 60 inches is brown and dark yellowish brown 
gravelly coarse sand. In some areas the suriace layer is 
sandy loam, contains more gravel, or both. In other 
areas it is thinner. In some places the soil is eroded. In 


are finer textured. In some areas the subsoil has thin 
textural bands. In other areas it has less clay and gravel. 
In places the underlying material is within a depth of 40 
inches. In some areas, particularly at the base of the 
slopes, faint mottles are at a depth of 30 to 42 inches. In 
other areas the slope is less than 6 or more than 12 
percent. 

Typically, the surface layer of the Kosciusko soil is 
dark brown sandy loam about 7 inches thick. The subsoil 
is about 28 inches thick. The upper part is yellowish 
brown, friable sandy loam; the next part is brown and 
reddish brown, firm gravelly sandy clay loam; and the 
lower part is reddish brown, very friable gravelly loamy 
sand. The underlying material to a depth of 60 inches is 
light yellowish brown, stratified coarse sand and gravelly 
coarse sand. In places the surface layer is loam or 
loamy sand. In a few areas the soil contains more 
gravel. In some places it is eroded. In other places the 
subsoil contains less sand and gravel, extends to a 
greater depth, or both. In some areas the soil contains 
more sand. In other areas the slope is less than 6 or 
more than 12 percent. 

Included with these soils in mapping are areas of the 
somewhat poorly drained Crosier and moderately well 
drained Bronson soils. These included soils are in 
saddles, shallow depressions, potholes, and small 
drainageways and on toe slopes. Also included are a few 
small areas of severely eroded soils. Included soils make 
up about 15 percent of the map unit. 

Permeability is moderate in the Riddles soil. It is rapid 
and moderately rapid in the upper part of the Ormas soil 
and very rapid in the lower part. It is moderate in the 
upper part of the Kosciusko soil and very rapid in the 
lower part. The available water capacity is high in the 
Riddles soil and low in the Kosciusko and Ormas soils. 
Runoff is medium on all three soils. The organic matter 
content is moderate in the surface layer. This layer is 
friable or very friable and can be easily tilled throughout 
a wide range in moisture content. 

Most areas of these soils are used for cultivated 
crops. Some are used for hay or pasture. A few are 
wooded. Many of the wooded areas have been grazed. 

These soils are fairly well suited to corn, soybeans, 
and smail grain. The slope of all three soils and the low 
available water capacity of the Kosciusko and Ormas 
soils are the main management concerns if corn or 
soybeans are grown. Spot drainage of some of the 
included depressional areas is needed. Cover crops, a 
crop rotation that includes grasses and legumes, water- 
and sediment-control basins, grassed waterways, and 
grade stabilization structures help to control erosion and 
runoff. Cover crops and a system of conservation tillage 
that leaves all or most of the crop residue on the surface 
help to control erosion, minimize crusting and 
evaporation, increase the rate of water infiltration, and 
help to maintain the organic matter content. 


legumes, such as bromegrass and alfalfa. They are best 
suited to deep-rooted species. Erosion is the main 
hazard, and the low available water capacity of the 
Kosciusko and Ormas soils is a limitation. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are well suited to trees. Plant competition 
is moderate on the Riddles soil. Seedling mortality and 
plant competition are the main management concerns 
on the Kosciusko and Ormas soils. Seedlings survive 
and grow well if competing vegetation is controlled by 
cutting, spraying, or girdling. Drought-tolerant species 
should be selected for planting. Replanting of seedlings 
is often necessary. 

Because of the slope, these soils are moderately 
limited as sites for dwellings. The shrink-swell potential 
of the Kosciusko and Riddles soils also is a moderate 
limitation. Properly designing foundations, footings, and 
basement walls, backfilling with coarse textured material, 
and installing foundation drains help to prevent the 
structural damage caused by shrinking and swelling. The 
buildings should be designed so that they conform to the 
natural slope of the land. Erosion is a hazard on 
construction sites. It can be controlled by returning 
topsoil and reseeding as soon as possible after 
construction. 

These soils are moderately limited as sites for local 
roads and streets because of the potential for frost 
action and the slope of all three soils, the shrink-swell 
potential of the Kosciusko soil, and low strength in the 
Riddles soil. Constructing the roads and streets on the 
contour and land shaping help to overcome the slope. 
Culverts should be installed at strategic locations. 
Providing adequate roadside ditches and culverts help to 
prevent the damage caused by frost action. Replacing or 
covering the upper soil layers with suitable base material 
helps to prevent the damage caused by frost action and 
low strength. 

Because of the slope, these soils are moderately 
limited as sites for septic tank absorption fields. Also, the 
Riddles soil is moderately limited because of the 
moderate permeability, and the Kosciusko and Ormas 
soils are severely limited because they do not 
adequately filter the effluent. Cutting and filling and 
installing the absorption field on the contour help to 
overcome the slope. Enlarging the absorption field 
improves the ability of the Riddles soil to absorb the 
effluent. The poor filtering capacity of the Kosciusko and 
Ormas soils can result in the pollution of ground water. 
Because of the common practice of installing deep wells 
and the usual geologic stratification of the material at a 
depth of more than 60 inches, however, only nearby 
shallow wells are in danger of contamination. Onsite 
investigation is needed to determine the suitability of 
individual sites. 


ordination symbol assigned to the Riddles soil is 5A, and 
that assigned to the Ormas and Kosciusko soils is 4S. 


Sa—Saranac clay loam, gravelly substratum, 
occasionally flooded. This nearly level, very poorly 
drained soil is on flood plains along the major streams 
and along creeks. It is occasionally flooded for brief 
periods during winter and early spring. It is frequently 
ponded by runoff from the higher adjacent soils. Areas 
are long and narrow and are 5 to 20 acres in size. 

Typically, the surface layer is very dark gray clay loam 
about 7 inches thick. The subsurface layer is very dark 
grayish brown and black silty clay loam about 16 inches 
thick. The subsoil is about 30 inches thick. It is dark gray 
and gray, mottled, firm silty clay and silty clay loam in the 
upper part and gray, mottled, friable loam in the lower 
part. The underlying material to a depth of 60 inches is 
grayish brown gravelly loamy coarse sand. In some 
areas the surface layer is loam. In other areas the 
subsoil contains less clay and more silt or sand. In a few 
areas the content of gravel is less than 10 percent in the 
underlying material. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Shoats soils. These soils are in 
the higher areas on benches and along streambanks. 
They make up about 5 percent of the map unit. 

Permeability is moderately slow in the upper part of 
the Saranac soil and rapid in the sandy and gravelly 
underlying material. The available water capacity is high. 
Runoff is very slow or ponded. The water table is near or 
above the surface during winter and early spring. The 
organic matter content is high in the surface layer. Clods 
form if the soil is plowed when it is wet. Because of the 
cloddiness, preparing a friable seedbed is difficult. 

Most areas of this soil support a natural cover of 
mixed hardwoods. Many woodlots have been grazed. 
Some areas are used for cultivated crops. A few are 
used as pasture. 

This soil is fairly well suited to corn and soybeans. If 
drained and otherwise well managed, it is well suited to 
intensive row cropping. Late planting or replanting is 
frequently necessary because of the wetness, the 
flooding, or both. Subsurface drains, surface drains, or a 
combination of these can help to overcome the wetness. 
A system of conservation tillage that leaves ail or most 
of the crop residue on the surface improves tilth and 
helps to maintain the organic matter content. The soil is 
weil suited to a ridge-plant cropping system if the rows 
follow the direction of natural drainage or streamflow and 
the ridges are prepared in the spring. 

This soil is well suited to grasses and some legumes, 
such as reed canarygrass and white clover, for hay and 
pasture. It is poorly suited to deep-rooted legumes 
because of the high water table. The wetness and the 
flooding are the main management concerns. Grazing 
when the soil is wet results in surface compaction and 


grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the flooding and the ponding, this soil is 
generally unsuitable as a site for dwellings, septic tank 
absorption fields, and local roads and streets. The sides 
of shallow excavations can cave in unless they are 
reinforced. 

The land capability classification is IIlw. The woodland 
ordination symbol is 5W. 


Se—Sebewa loam. This nearly level, poorly drained 
soil is on outwash plains and terraces. In some concave 
areas it is frequently ponded by runoff from the higher 
adjacent soils (fig. 13). Areas are 5 to 500 acres in size. 
Most are oblong or irregularly shaped. 

Typically, the surface layer is black loam about 11 
inches thick. The subsoil is about 19 inches thick. The 
upper part is gray, mottled, firm clay loam; the next part 
is gray, mottled, friable sandy clay loam; and the lower 
part is dark gray, mottled, friable loam. The underlying 
material to a depth of 60 inches is grayish brown gravelly 
coarse sand and sand. In some areas the surface layer 
is less than 11 inches thick. In other areas the upper 2 
to 10 inches is mucky mineral material. In some places 
the subsoil has less clay. In other places the subsoil and 
the underlying material are stratified with silt loam, loamy 
sand, and loam. In a few areas the depth to the 
underlying material is more than 40 inches. In some 
places the underlying material is neutral or slightly acid 
fine sand and sand to a depth of 60 inches or more. In 
other places the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Homer soils on swells, on 
narrow ridges, and in saddles. These soils make up 
about 10 percent of the map unit. 

Permeability is moderate in the subsoil of the Sebewa 
soil and rapid in the underlying material. The available 
water capacity is moderate. Runoff is very slow or 
ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is high in the surface layer. This layer is friable 
and can be easily tilled. Clods form, however, if the soil 
is plowed when it is wet. Because of the cloddiness, 
preparing a friable seedbed is difficult. 
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Figure 13.—Ponding in a depressional area of Sebewa loam. 


Most areas of this soil are used for cultivated crops. A 
few are used for pasture, hay, or woodlots. Many of the 
woodlots have been grazed. 

If drained, this soil is well suited to corn, soybeans, 
and small grain. If drained and otherwise well managed, 
it is suited to intensive row cropping. In inadequately 
drained areas, however, it is poorly suited to most crops. 
Subsurface drains, surface drains, pumps, or a 
combination of these can remove excess water. If the 
soil is overdrained, however, drought is a hazard. Cover 
crops and a system of conservation tillage that leaves all 
or most of the crop residue on the surface minimize 
crusting, improve tilth, and help to maintain the organic 
matter content. The soil is well suited to fall plowing, fall 
chiseling, and till-plant and ridge-plant cropping systems. 


If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and white clover, for 
hay or pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
ponding and the high water table. Overgrazing or grazing 
when the soil is wet results in surface compaction and 
poor tilth. Pasture rotation, timely deferment of grazing, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Competing vegetation can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 


them at all and applying harvest metnoas that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding and the potential for frost 
action. Constructing the roads on raised, well compacted 
fill material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by ponding 
and frost action. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5W. 


Sf—Sebewa mucky loam. This nearly level, very 
poorly drained soil is in depressions on outwash plains 
and terraces. In most places it is frequently ponded by 
runoff from the higher adjacent soils. Areas are oblong 
or irregularly shaped and are 5 to 200 acres in size. 

Typically, the surface layer is black mucky loam about 
13 inches thick. The subsoil is about 25 inches thick. 
The upper part is dark gray, mottled, firm sandy loam; 
the next part is gray, mottled, firm gravelly clay loam; 
and the lower part is gray, mottled, friable gravelly loam. 
The underlying material to a depth of 60 inches is 
grayish brown very gravelly coarse sand. In some areas 
the mucky mineral surface layer is less than 10 inches 
thick. In other areas the subsoil has less clay or gravel. 
In some places the subsoil and the underlying material 
are stratified with silt loam, loamy sand, and loam. Ina 
few places the depth to the underlying material is more 
than 40 inches. In some areas the underlying material is 
neutral or slightly acid fine sand and sand to a depth of 
60 inches or more. In other areas the slope is more than 
2 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Homer soils on swells, on 
narrow ridges, and in saddles. Also included, in potholes, 
depressions, and swales, are areas of the very poorly 
drained Palms soils, which are more mucky than the 
Sebewa soil. Included soils make up about 15 percent of 
the map unit. 

Permeability is moderate in the subsoil of the Sebewa 
soil and rapid in the underlying material. The available 
water capacity is moderate. Runoff is very slow or 
ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is very high in the surface layer. This layer can 
be easily tilled and dries out rapidly in the spring. The 
soil is subject to late frost. 

Most areas of this soil are used for cultivated crops. A 
few are used for specialty crops, particularly mint. The 
rest are used for pasture, hay, or woodland. 

If drained, this soil is fairly well suited to corn, 
soybeans, and small grain. If drained and otherwise well 


inadequately drained areas, however, It'S poorly sulted 
to most crops. Subsurface drains, surface drains, pumps, 
or a combination of these can remove excess water. If 
the soil is overdrained, however, drought is a hazard. 
Windbreaks, cover crops, and a system of conservation 
tillage that leaves all or most of the crop residue on the 
surface help to control soi! blowing and maintain tilth and 
the organic matter content. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and white clover, for 
hay or pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
ponding and the high water table. Overgrazing or grazing 
when the soil is wet results in surface compaction and 
poor tilth. Pasture rotation, timely deferment of grazing, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Competing vegetation can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
needed. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding and the potential for frost 
action. The mucky surface layer should be removed 
when the roads are constructed. Building the roads on 
raised, well compacted fill material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by ponding and frost action. 

The land capability classification is Illw. The woodland 
ordination symbol is 5W. 


ShA—Shipshe sandy loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on an outwash 
plain. Areas are broad and irregular in shape and are 5 
to 1,000 acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 12 inches thick. The subsurface layer is very 
dark grayish brown very gravelly sandy loam about 6 
inches thick. The subsoil is about 21 inches thick. It is 
dark reddish brown and firm. The upper part is very 
gravelly sandy loam, and the lower part is very gravelly 
sandy clay loam. The underlying material to a depth of 
60 inches is brown, stratified sand and very gravelly 
coarse sand. In some areas the surface layer contains 
more gravel. In other areas the subsoil contains less 
sand, less gravel, or both. In a few areas the depth to 


Inches. In places the slope ts more than < percent. 

Included with this soil in mapping are areas of the well 
drained Griswold soils. These soils are more clayey than 
the Shipshe soil. They are in landscape positions similar 
to those of the Shipshe soil. Also included are areas of 
the somewhat poorly drained Homer and moderately well 
drained Bronson soils in shallow depressions and small 
drainageways. Included soils make up about 10 percent 
of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Shipshe soil and very rapid in the underlying material. 
The available water capacity is low. Runoff is slow. The 
organic matter content is high in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture, hay, or woodlots. Most of the 
woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. If irrigated and well managed, it is well suited 
to intensive row cropping. The low available water 
capacity is the main management concern. A system of 
conservation tillage that leaves all or most of the crop 
residue on the surface, crop rotations that include 
grasses and legumes, and grassed waterways conserve 
moisture and help to maintain the organic matter content 
and tilth. The soil is well suited to no-till and till-plant 
cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. The low available water 
capacity is the main limitation. Deep-rooted species are 
the best suited forage plants. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. The soil is moderately limited as a site for 
local roads and streets because of frost action. 
Replacing or covering the upper soil layers with suitable 
base material helps to prevent the damage caused by 
frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
stratification of the material at a depth of more than 60 
inches, however, only nearby shallow wells are in danger 
of contamination. 

The land capability classification is Ills. No woodland 
ordination symbol is assigned. 


ShB—Shipshe sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on a broad 
outwash plain. Areas are elongated, oval, or crescent 
shaped and are 5 to 25 acres in size. 


loam about 10 Inches tnick. | he SuDSUMace layer IS Very 
dark grayish brown very gravelly sandy loam about 6 
inches thick. The subsoil is about 19 inches thick. It is 
dark reddish brown and firm. The upper part is very 
gravelly sandy loam, and the lower part is very gravelly 
sandy clay loam. The underlying material to a depth of 
60 inches is brown, stratified sand and very gravelly 
coarse sand. In some areas the surface layer contains 
more gravel, is lighter colored, or is thinner. In other 
areas the soil is moderately eroded. In places the subsoil 
contains less sand, less gravel, or both. In a few areas 
the depth to the underlying material is less than 30 or 
more than 40 inches. In some areas the slope is less 
than 2 or more than 6 percent. 

Included with this soil in mapping are areas of the well 
drained Griswold soils. These soils are more clayey than 
the Shipshe soil. They are in landscape positions similar 
to those of the Shipshe soil. They make up about 5 
percent of the map unit. 

Permeability is moderately rapid in the subsoil of the 
Shipshe soil and very rapid in the underlying material. 
The available water capacity is low. Runoff is medium. 
The organic matter content is high in the surface layer. 
This layer is very friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. A 
few are used for pasture, hay, or woodlots. Most of the 
woodlots have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. The low available water capacity and the 
hazard of erosion are management concerns. The crops 
respond well to irrigation. Winter cover crops and crop 
rotations that include grasses and legumes help to 
control runoff and erosion. A system of conservation 
tillage that leaves all or most of the crop residue on the 
surface helps to control erosion, conserves moisture, 
and helps to maintain tilth and the organic matter 
content. The soil is well suited to no-till and till-plant 
cropping systems. 

This soil is well suited to forage grasses and legumes, 
such as bromegrass and alfalfa. The low available water 
capacity is the main limitation. Deep-rooted species are 
the best suited forage plants. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is suitable as a site for dwellings. The sides 
of shallow excavations can cave in unless they are 
reinforced. Because of frost action, the soil is moderately 
limited as a site for local roads and streets. Replacing or 
covering the upper soil layers with suitable base material 
helps to prevent the damage caused by frost action. 

Because of a poor filtering capacity, this soil is 
severely limited as a site for septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of ground water. Because of the common 
practice of installing deep wells and the usual geologic 
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of contamination. 

The land capability classification is Ile. No woodland 
ordination symbol is assigned. 


Sn—Shoals foam, gravelly substratum, 
occasionally flooded. This nearly level, somewhat 
poorly drained soil is on flood plains along the major 
streams and along narrow creeks. It is occasionally 
flooded for brief periods during winter and early spring. 
Areas are long and narrow and are 5 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The upper part of the 
underlying material is yellowish brown and dark grayish 
brown, mottled, friable and firm loam. The next part is 
brown and grayish brown, mottled, firm clay loam and 
loam. The lower part to a depth of 60 inches is gray, 
loose gravelly loamy sand. In some areas the surface 
layer is sandy loam. In other areas the underlying 
material contains more clay or more sand and less 
gravel. In places the soil is gently sloping. 

Included with this soil in mapping are areas of the very 
poorly drained Saranac soils. These soils are in the 
lower areas in depressions and at the base of upland 
slopes. They make up about 10 percent of the map unit. 

Permeability is moderate in the loamy part of the 
Shoals soil and rapid or very rapid in the gravelly loamy 
sand. The available water capacity is high. Runoff is very 
slow. The water tabie is at a depth of 1 to 3 feet during 
winter and early spring. The organic matter content is 
moderate in the surface layer. This layer is friable and 
can be easily tilled throughout a fairly wide range in 
moisture content. 

Most areas of this soil are used for cultivated crops. 
Many support a natural cover of mixed hardwoods. Many 
woodlots have been grazed. A few areas are pastured. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it is well 
suited to intensive row cropping. Because of the 
wetness, the flooding, or both, late planting or replanting 
is sometimes necessary. Subsurface drains, surface 
drains, or a combination of these can help to overcome 
the wetness. A system of conservation tillage that leaves 
all or most of the crop residue on the surface improves 
or helps to maintain tilth and the organic matter content. 
The soil is well suited to a ridge-plant cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and birdsfoot trefoil, 
for hay and pasture. Unless drained, it is poorly suited to 
deep-rooted legumes because of the high water table. 
The wetness and the flooding are the main problems. 
Grazing when the soil is wet causes surface compaction 
and poor tilth. Proper stocking rates, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 


Management CONCeMS are Ine equipment iimitation and 
plant competition. The seasonal high water table hinders 
harvesting activities. Equipment should be used only 
during dry periods or when the ground is frozen. 
Seedlings survive and grow well if competing vegetation 
is controlled by cutting, spraying, or girdling. 

Because of the flooding, this soil is generally 
unsuitable as a site for dwellings, septic tank absorption 
fields, and local roads and streets. 

The land capability classification is Iw. The woodland 
ordination symbol is 5W. 


To—Toledo silty clay. This nearly level, very poorly 
drained soil is in depressions and small glacial lakebeds 
on uplands and terraces. It is often ponded by runoff 
from the higher adjacent soils. Areas are elongated or 
irregularly shaped and are 5 to 100 acres in size. 

Typically, the surface tayer is very dark gray silty clay 
about 6 inches thick. The subsurface layer also is very 
dark gray silty clay. It is about 3 inches thick. The subsoil 
is mottled, firm silty clay about 33 inches thick. The 
upper part is dark gray, and the lower part is gray. The 
underlying material to a depth of 60 inches is gray, 
mottled silty clay. In some places the surface layer is silt 
loam, is more than 9 inches thick, or both. In other 
places the subsoil and the underlying material contain 
more sand, more gravel, or both. In some areas they 
contain less clay and more silt. In a few areas the 
underlying material is glacial till within a depth of 48 
inches. In places the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Washtenaw soils in upland 
drainageways and depressions. These soils are more 
silty than the Toledo soil. Also included are small areas 
of the somewhat poorly drained Del Rey soils on slight 
rises, along the sides of small drainageways, and in 
saddles. Included soils make up about 5 percent of the 
map unit. 

Permeability is slow in the Toledo soil. The available 
water capacity is moderate. Runoff is very slow or 
ponded. The water table is near or above the surface 
during winter and spring. The organic matter content is 
high in the surface layer. This layer dries out slowly in 
the spring. Clods form if the soil is plowed when it is wet. 
Because of the cloddiness, preparing a friable seedbed 
is very difficult. 

Most areas of this soil are used for row crops. A few 
are used for small grain, hay, pasture, or woodland. 

If drained, this soil is well suited to corn, soybeans, 
and small grain. If drained and otherwise well managed, 
it is well suited to intensive row cropping. Subsurface 
drains, surface drains, or a combination of these can 
remove excess water. Adequate drainage outlets are not 
readily available in some areas. Cover crops and a 
system of conservation tillage that leaves all or most of 
the crop residue on the surface minimize crusting, 
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well suited to fall plowing, fall chiseling, and a ridge-plant 
cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and birdsfoot trefoil, 
for hay and pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
ponding and the high water table. Even if subsurface 
drains are installed, the legumes can be damaged during 
periods of ponding. Overgrazing or grazing when the soil 
is wet results in surface compaction and poor tilth. 
Overgrazing also reduces plant density and plant 
hardiness. Proper stocking rates, timely grazing, and 
restricted use during wet periods help to maintain good 
tilth and plant density. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of low strength, the ponding, and frost 
action. Strengthening or replacing the base with better 
suited material improves the ability of the roads to 
support vehicular traffic. Constructing the roads on 
raised, well compacted fill material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by ponding and frost action. 

The land capability classification is IIlw. The woodland 
ordination symbol is 4W. 


Ud—Udorthents, loamy. These nearly level to 
moderately steep soils are on outwash plains, till plains, 
and moraines. Areas are rectangular or oval and are 5 to 
40 acres in size. 

These soils consist of dominantly loamy material 12 to 
60 inches deep over solid waste. The soil material is a 
mixture of sandy loam, loamy sand, sandy clay loam, 
loam, and clay loam. The solid waste is metal, wood, 
plastics, and various kinds of decomposing organic 
solids. 

Included with these soils in mapping are small areas of 
undisturbed soils. These included soils make up about 
10 percent of the map unit. 

The physical characteristics of the Udorthents vary. 
The slope, the depth to solid waste, and the stage of 
decomposition in the waste determine the suitability of 
these soils for selected uses. Most of the acreage is idle 


GSAS OU MES FN Vg anit te 

Special management is needed if these soils are 
farmed. An intensified fertility program that includes the 
incorporation of organic residue or manure into the soils 
is needed if cultivated crops are grown, In the gently 
sloping to moderately steep areas, measures that control 
erosion are needed. Examples are diversions, terraces, 
and grassed waterways. Exposed areas should be 
revegetated as soon as possible after the conversion to 
an agricultural use. 

Growing grasses and legumes for pasture or hay is the 
best means of controlling erosion. An intensive fertility 
program is necessary if a vigorous plant cover is to be 
established. 

Reforestation is another means of controlling runoff 
and erosion. Seedling mortality is the main management 
concern. An intensive fertility program helps to establish 
the seedlings. Drought-tolerant species should be 
selected for planting. Replanting is often necessary. 

Because of instability, hazardous gases, and the 
possibility of poisonous residues, these soils are 
generally unsuitable as sites for dwellings. An alternative 
site should be selected. 

No land capability classification or woodland ordination 
symbol is assigned. 


Uf—Udorthents-Urban land complex. This map unit 
occurs as nearly level to moderately steep, well drained 
soils intermingled with areas of Urban land. The unit is 
on outwash plains, till plains, and moraines. The 
Udorthents have been mixed by cutting, leveling, or 
filling. The Urban land is covered with buildings, roads, 
and parking lots. Areas are irregular in shape and are 5 
to 75 acres in size. They are about 70 percent 
Udorthents and 20 percent Urban land. The Udorthents 
and the Urban land occur as areas so intricately mixed 
that mapping them separately is not practical. 

In most areas of the Udorthents, the soil material is a 
mixture of loamy sand, sandy loam, sandy clay loam, 
loam, and clay loam. The content of coarse fragments is 
5 to 35 percent. 

Included with the Udorthents and Urban land in 
mapping are small areas of undisturbed soils. Also 
included are some sandy and gravelly areas. Included 
soils make up about 10 percent of the map unit. 

The physical characteristics of the Udorthents vary. 
The suitability of these soils for most uses depends on 
the slope, the texture of the disturbed layers, and the 
composition of the underlying material. Most of the 
acreage is idle land. Most of the steeper areas are 
abandoned gravel pits. Many areas have a permanent 
cover of vegetation. Some are farmed. 

Special management is needed if the Udorthents are 
farmed. An intensified fertility program that includes the 
incorporation of organic residue or manure into the soils 
is needed if cultivated crops are grown. In the gently 
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stabilization structures, and grassed waterways. A 
drainage system may be needed in the nearly level 
areas. 

Onsite investigation is needed if this map unit is to be 
used for additional building site development. Because 
soil properties vary from one area to another, 
engineering test data are needed. Erosion is a hazard on 
construction sites. As little vegetation as possible should 
be removed before construction, and a protective plant 
cover should be established as soon as possible after 
construction. A subsurface drainage system may be 
needed in the nearly level areas. The limitations that can 
affect septic tank absorption fields vary. They include 
restricted permeability in all areas, wetness in nearly 
level areas, and the slope in gently sloping to moderately 
steep areas. 

No land capability classification or woodland ordination 
symbol is assigned. 


Wa—Wallkill silt loam. This nearly level, very poorly 
drained soil is in depressional areas on moraines, till 
plains, and outwash piains. It also is at the outer edges 
of large marshes and along streams draining the 
marshes. It is frequently ponded by runoff from the 
higher adjacent soils. Areas are round, oval, or long and 
narrow and are 5 to 25 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
very dark gray and dark gray silt loam about 16 inches 
thick. Below this is muck about 36 inches thick. The 
upper part of the muck is black and firm, and the lower 
part is dark reddish brown and friable. In some areas the 
overwash has thin layers of sandy loam or loamy sand. 
In a few places it is as thin as 10 inches or as thick as 
48 inches. In places loamy, sandy, or marly material is 
within a depth of 60 inches. 

Included with this soil in mapping are a few areas of 
the very poorly drained Edwards, Houghton, and Palms 
soils. These soils are less silty than the Wallkill soil. 
They are mainly near the middle of the depressions. 
They make up about 15 percent of the map unit. 

Permeability is moderate in the mineral layers of the 
Wallkill soil and moderately rapid in the organic material. 
The available water capacity is high. Runoff is very slow 
or ponded. The water table is near or above the surface 
during winter and early spring. The organic matter 
content is high in the surface layer. This layer is friable 
and can be easily tilled. Clods form, however, if the soil 
is plowed when it is wet. Because of the cloddiness, 
preparing a friable seedbed is difficult. 

Most areas of this soil are used for cultivated crops. 
Some of the wetter areas support weeds and brush. A 
few areas are used for pasture or support a natural 
cover of water-tolerant hardwoods. Some of the wooded 
areas are grazed. 
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be intensively row cropped. Excess water can be 
removed by subsurface drains, surface drains, pumps, or 
a combination of these. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface minimize crusting, improve tilth, 
and increase the rate of water infiltration. The soil is well 
suited to spring plowing. 

This soil is poorly suited to most of the grasses and 
legumes grown for hay and pasture because the water 
table restricts root growth and frost heave is a problem. 
Overgrazing or grazing when the soil is wet results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

This soil is poorly suited to trees. Seedling mortality, 
the windthrow hazard, plant competition, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings, local roads and 
streets, and septic tank absorption fields. 

The land capability classification is IIIw. The woodland 
ordination symbol is 3W. 
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We—Washtenaw silt loam. This nearly level, poorly 
drained soil is in depressions and drainageways on till 
plains and moraines. It is often ponded by runoff from 
the higher adjacent soils. Areas are oval or elongated 
and are 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The next 22 inches is dark 
grayish brown, friable and firm silt loam and loam. Below 
this is a buried surface layer of very dark brown silt loam 
about 8 inches thick. The buried subsoil is about 16 
inches of dark gray and gray, mottled, firm silty clay loam 
and clay loam. The underlying material to a depth of 60 
inches is brown, mottled loam. In some areas, the 
surface layer is sandy loam and the next layer has thin 
strata of sandy loam, loamy sand, or sand. In a few 
places the depth to the buried surface layer is less than 
20 or more than 40 inches. In some areas the subsoil 
and underlying material contain more sand, more gravel, 
or both. In a few places the underlying material is 
organic or is sandy loam. 

Included with this soil in mapping are areas of the very 
poorly drained Pewamo, Rensselaer, and Toledo soils. 
These soils are less silty than the Washtenaw soil. They 
are in landscape positions similar to those of the 


map unit. 

Permeability is moderate in the upper part of the 
Washtenaw soil and slow in the subsoil and underlying 
material. The available water capacity is high. Runoff is 
very slow or ponded. The water table is near or above 
the surface during winter and early spring. The organic 
matter content is high in the surface layer. This layer is 
friable and can be easily tilled. Clods form, however, if 
the soil is plowed when it is wet. 

Most areas of this soil have been drained and are 
used for cultivated crops. Some support weeds and 
brush. A few are used for pasture or support a natural 
cover of water-tolerant brush and hardwoods. 

lf drained, this soil is well suited to corn, soybeans, 
and small grain. If drained and otherwise well managed, 
it can be intensively row cropped. Subsurface drains, 
surface drains, pumps, or a combination of these can 
remove excess water. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface minimize crusting, improve tilth, 
and increase the rate of water infiltration. The soil is well 
suited to fall plowing, fall chiseling, and till-plant and 
ridge-plant cropping systems. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and white clover, for 
hay or pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
ponding and the high water table. Even if subsurface 
drains are installed, the legumes are damaged during 
periods of ponding. Overgrazing or grazing when the soil 
is wet results in surface compaction and poor tilth. 
Pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding and the potential for frost 
action. Constructing the roads on raised, well compacted 
fill material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by ponding 
and frost action. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5W. 


nearly level, poorly drained anda very poorly Uldiled oui 
is in depressions and drainageways on outwash plains 
and at the base of low moraines. It is often ponded by 
runoff from the higher adjacent soils. Areas are oval or 
elongated and are 5 to 25 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 11 inches thick. The next layer is dark 
grayish brown, friable silt loam about 12 inches thick. 
Below this is a buried surface layer of very dark gray 
sandy loam about 7 inches thick. The buried subsoil is 
about 26 inches of dark gray and very dark gray, 
mottled, firm and friable sandy clay loam and sandy 
loam. The underlying material to a depth of 60 inches is 
dark gray gravelly loamy coarse sand. In some areas, 
the surface layer is sandy loam and the next layer has 
strata of loamy sand or sand. In a few places the depth 
to the buried surface layer is less than 20 or more than 
40 inches. In some areas the subsoil and underlying 
material contain less sand, less gravel, or both. In places 
the underlying material is organic. 

Included with this soil in mapping are areas of the very 
poorly drained Rensselaer soils in the slightly higher 
landscape positions. These soils are less silty than the 
Washtenaw soil. They make up about 15 percent of the 
map unit. 

Permeability is moderate or moderately slow in the 
subsoil of the Washtenaw soil and very rapid in the 
underlying material. The available water capacity is high. 
Runoff is very slow or ponded. The water table is near or 
above the surface during winter and early spring. The 
organic matter content is high in the surface layer. This 
layer is friable and can be easily tilled. Clods form, 
however, if the soil is plowed when it is wet. 

Most areas of this soil have been drained and are 
used for cultivated crops. Some support weeds and 
brush. A few are used for pasture or support a natural 
cover of water-tolerant brush and hardwoods. 

If drained, this soil is well suited to corn, soybeans, 
and small grain. If drained and otherwise well managed, 
it can be intensively row cropped. Subsurface drains, 
surface drains, pumps, or a combination of these can 
remove excess water. Cover crops and a system of 
conservation tillage that leaves all or most of the crop 
residue on the surface minimize crusting, improve tilth, 
and increase the rate of water infiltration. The soil is well 
suited to fall plowing, fall chiseling, and till-plant and 
ridge-plant cropping systems. 

If drained, this soil is well suited to grasses and 
legumes, such as reed canarygrass and white clover, for 
hay or pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
ponding and the high water table. Even if subsurface 
drains are installed, the legumes are damaged during 
periods of ponding. Overgrazing or grazing when the soil 
is wet results in surface compaction and poor tilth. 
Pasture rotation, timely deferment of grazing, and 
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This soil is fairly well suited to trees. Plant competition, 
seedling mortality, the windthrow hazard, and the 
equipment limitation are management concerns. 
Unwanted trees and shrubs can be controlled by cutting, 
spraying, or girdling. Water-tolerant species should be 
selected for planting. Replanting of seedlings is often 
necessary. Carefully thinning the stands or not thinning 
them at all and applying harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce the windthrow hazard. Equipment should be used 
only during dry periods or when the ground is frozen. 

Because of the ponding, this soil is generally 
unsuitable as a site for dwellings and septic tank 
absorption fields. It is severely limited as a site for local 
roads because of the ponding and the potential for frost 
action. Constructing the roads on raised, well compacted 
fill material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by ponding 
and frost action. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5W. 


WIB—Wawasee fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on till 
plains and moraines. Areas are 5 to 200 acres in size. 
Most are broad and irregular in shape, but some are 
elongated. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The subsoil is about 30 
inches thick. The upper part is dark yellowish brown, 


friable loam; the next part is brown, firm sandy clay loam; 


and the lower part is brown, friable sandy clay loam. The 
underlying material to a depth of 60 inches is brown fine 
sandy loam. In some areas the surface layer is loamy 
sand. In other areas it is darker. In places the soil is 
moderately eroded. In a few areas the subsoil, the 
underlying material, or both have more clay and less 
sand. In some places the depth to the underlying till is 
more than 40 inches. In other places the underlying 
material is stratified with silt loam, loamy sand, or loam. 
In some areas the slope is less than 2 or more than 6 
percent. 

Included with this soil in mapping are small areas of 
the well drained Metea soils on knolls and side slopes 
and small areas of the somewhat poorly drained 
Aubbeenaubbee and Crosier soils at the base of slopes, 
on flats, and in depressions and small drainageways. 
Metea soils are more sandy than the Wawasee soil. Also 
included are a few areas where the soil is severely 
eroded. Included soils make up about 10 percent of the 
map unit. 

Permeability is moderate in the Wawasee soil. The 
available water capacity also is moderate. Runoff is 
medium. The organic matter content is moderate in the 


MHEG THOUGMOUL &a WIGS Tahige Hl MOmsture COMlet, 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. A few support a 
natural cover of mixed hardwoods. Many of the wooded 
areas have been grazed. 

This soil is well suited to corn, soybeans, and small 
grain. Erosion is the major hazard. If cultivated crops are 
grown, measures that control erosion and runoff are 
needed. Examples are a crop rotation that includes 
grasses and legumes, water- and sediment-control 
basins, grassed waterways, diversions, terraces, and 
grade stabilization structures. Cover crops and a system 
of conservation tillage that leaves all or most of the crop 
residue on the surface improve or help to maintain tilth 
and the organic matter content. The soil is well suited to 
till-plant and no-till cropping systems. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay and pasture. Erosion 
is the main hazard. Overgrazing or grazing when the soil 
is wet results in surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation ts controlled by cutting, spraying, or girdling. 

This soil is suitable as a site for dwellings. Because of 
frost action, it is moderately limited as a site for local 
roads and streets. Strengthening or replacing the base 
with better suited material improves the ability of the 
roads and streets to support vehicular traffic. The soil is 
moderately limited as a site for septic tank absorption 
fields because of the moderate permeability. Enlarging 
the absorption area improves the ability of the field to 
absorb the effluent. 

The land capability classification is lle. The woodland 
ordination symbol is 5A. 


WIC2—Wawasee fine sandy loam, 6 to 12 percent 
slopes, eroded. This moderately sloping, well drained 
soil is on broad uplands and on side slopes along 
drainageways. Areas are long and narrow or irregularly 
shaped and are 5 to 50 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. It is mixed with some dark 
yellowish brown subsoil material. The subsoil is about 28 
inches thick. The upper part is dark yellowish brown, 
friable loam; the next part is brown, firm sandy clay loam; 
and the lower part is brown, friable sandy clay loam. The 
underlying material to a depth of 60 inches is brown fine 
sandy loam. In some areas the surface layer is loamy 
sand. In other areas it is darker. In some places the soil 
is slightly eroded or severely eroded. In other places the 
subsoil, the underlying material, or both have more clay 
and less sand. In some areas the depth to the underlying 
till is more than 40 inches. In other areas the underlying 
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Included with this soil in mapping are some areas of 
the well drained Metea soils on knolls and side slopes. 
These soils are more sandy than the Wawasee soil. Also 
included are small areas of the somewhat poorly drained 
Aubbeenaubbee and Crosier soils at the base of slopes, 
in depressions, and atong small drainageways. Included 
soils make up about 10 percent of the map unit. 

Permeability is moderate in the Wawasee soil. The 
available water capacity also is moderate. Runoff is 
medium. The organic matter content is moderate in the 
surface layer. This layer is very friable and can be easily 
tilled throughout a wide range in moisture content. 

Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay. A few support a 
natural cover of mixed hardwoods. Most of the wooded 
areas have been grazed. 

This soil is fairly well suited to corn, soybeans, and 
small grain. Erosion is the major hazard. A crop rotation 
that includes grasses and legumes, cover crops, water- 
and sediment-control basins, diversions, terraces, 
grassed waterways, and grade stabilization structures 
help to prevent excessive soil loss. A system of 
conservation tillage that leaves all or most of the crop 
residue on the surface improves or helps to maintain tilth 
and the organic matter content. The soil is well suited to 
till-plant and no-till cropping systems. 

This soil is well suited to grasses and legumes, such 
as bromegrass and alfalfa, for hay or pasture. Erosion is 
the main hazard. Overgrazing or grazing when the soil is 
wet results in surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the slope, this soil is moderately limited as 
a site for dwellings. The slope should be modified by 
land grading, or the buildings should be designed so that 
they conform to the natural slope of the land. Because 
of the potential for frost action and the slope, the soil is 
moderately limited as a site for local roads and streets. 
Strengthening or replacing the base with better suited 
material improves the ability of the roads and streets to 
support vehicular traffic. Cutting and filling and 
constructing the roads on the contour help to overcome 
the slope. Installing road culverts at strategic locations 
helps to prevent water damage. 

Because of the moderate permeability and the slope, 
this soil is moderately limited as a site for septic tank 
absorption fields. Enlarging the absorption area improves 
the ability of the field to absorb the effluent. Installing the 
absorption field on the contour helps to overcome the 
slope. Cutting and filling may be needed. 
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WID2—Wawasee fine sandy loam, 12 to 18 percent 
slopes, eroded. This strongly sloping, well drained soil 
is on the sides of ridges and along drainageways in the 
uplands. Areas are elongated or irregularly shaped and 
are 5 to 25 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 6 inches thick. It is mixed with some dark 
yellowish brown subsoil material. The subsoil is about 27 
inches thick. The upper part is dark yellowish brown, 
friable loam; the next part is brown, firm sandy clay loam; 
and the lower part is brown, friable sandy clay loam. The 
underlying material to a depth of 60 inches is brown fine 
sandy loam. In some areas the surface layer is loamy 
sand. In other areas it is darker. In some places the soil 
is slightly eroded or severely eroded. In other places the 
subsoil, the underlying material, or both have more clay 
and less sand. In some areas the depth to the underlying 
till is more than 40 inches. In other areas the underlying 
material is stratified with silt loam, loamy sand, or loam. 
In places the slope is less than 12 or more than 18 
percent. 

Included with this soil in mapping are some areas of 
the well drained Metea soils on knolls and side slopes. 
These soils are more sandy than the Wawasee soil. Also 
included are small areas of the somewhat poorly drained 
Aubbeenaubbee and Crosier soils at the base of slopes 
and along small drainageways. Included soils make up 
about 5 percent of the map unit. 

Permeability is moderate in the Wawasee soil. The 
available water capacity also is moderate. Runoff is rapid 
in cultivated areas. The organic matter content is 
moderate in the surface layer. This layer is very friable 
and can be easily tilled throughout a wide range in 
moisture content. 

Many areas of this soil are used for pasture or hay. 
Some are used for cultivated crops. A few support a 
natural cover of mixed hardwoods. A few are used as 
wildlife habitat. 

This soil is poorly suited to corn, soybeans, and small 
grain. The slope and the hazard of erosion are 
management concerns. Cover crops, diversions, grassed 
waterways, and grade stabilization structures help to 
prevent excessive soil loss. A system of conservation 
tillage that leaves all or most of the crop residue on the 
surface improves tilth and helps to maintain the organic 
matter content. The soil is well suited to a no-till 
cropping system. A crop rotation that is dominated by 
grasses and legumes is the most effective means of 
controlling runoff and erosion. 

This soil is fairly well suited to grasses and legumes, 
such as bromegrass and alfalfa, for hay and pasture. 
Erosion is a severe hazard. Operating some types of 
haying equipment is hazardous on these slopes. 
Overgrazing or grazing when the soil is wet results in 
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use during wet periods help to keep the pasture in good 
condition. 

This soil is well suited to trees. The main management 
concerns are plant competition, the erosion hazard, and 
the equipment limitation. Seedlings survive and grow well 
if competing vegetation is controlled by cutting, spraying, 
or girdling. Trees should be planted on the contour, and 
logging roads, skid trails, and landings should be 
established on the gentler slopes. The use of some 
equipment is limited because of the slope. 

Because of the slope, this soil is severely limited as a 
site for dwellings, local roads and streets, and septic 
tank absorption fields. Buildings should be designed so 
that they conform to the natura! slope of the land, local 
roads and streets should be built on the contour, and 
septic tank absorption fields should be installed on the 
contour. Cutting and filling and land shaping may be 
needed. Installing road culverts at strategic locations 
helps to prevent water damage. 

The land capability classification is |\Ve. Tne woodland 
ordination symbol is 5R. 


Wt—Whitaker loam. This nearly level, somewhat 
poorly drained soil is on outwash plains and terraces. 
Areas are irregularly shaped, oblong, or elongated and 
are 5 to 50 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 9 inches thick. The subsurface layer is grayish 
brown loam about 6 inches thick. The subsoil is mottled, 
firm clay loam about 29 inches thick. The upper part is 
yellowish brown, the next part is dark grayish brown, and 
the lower part is yellowish brown. The underlying 
material to a depth of 60 inches is multicolored, stratified 
loamy sand, sandy loam, loam, and silt loam. In places 
the surface tayer is very dark grayish brown. In some 
areas the depth to mottles is greater. In other areas the 
subsoil is grayish brown. In a few places the lower part 
of the subsoil is loamy sand. In some places it has a 
gravel content of 5 to more than 15 percent. In other 
places the subsoil is underlain by till or by strata of clay 
loam or silty clay loam. In some areas the depth to the 
underlying material is less than 36 inches. In other areas 
the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the well drained Martinsville and very poorly drained 
Rensselaer soils. Martinsville soils are on low knolls and 
ridges. Rensselaer soils are in depressions and poorly 
defined drainageways. Included soils make up about 15 
percent of the map unit. 

Permeability is moderate in the Whitaker soil. The 
available water capacity is high. Runoff is slow. The 
water table is at a depth of 1 to 3 feet during winter and 
early spring. The organic matter content is moderate in 
the surface layer. Clods form if the soil is plowed when it 
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Most areas of this soil are used for cultivated crops. 
Some are used for pasture or hay or support a natural 
cover of mixed hardwoods (fig. 14). Some of the wooded 
areas are grazed. 

This soil is well suited to corn, soybeans, and small 
grain. If drained and otherwise well managed, it is well 
suited to intensive row cropping. Subsurface drains, 
surface drains, or a combination of these can remove 
excess water. A system of conservation titlage that 
feaves all or most of the crop residue on the surface 
improves tilth and helps to maintain the organic matter 
content. The soil is well suited to fall chiseling and to a 
till-plant cropping system. 

If drained, this soil is well suited to grasses and 
legumes, such as bromegrass and birdsfoot trefoil, for 
hay and pasture. Unless drained, it is poorly suited to 
deep-rooted legumes, such as alfalfa, because of the 
seasonal high water table. Overgrazing or grazing under 
wet conditions results in surface compaction and poor 
titth. Proper stocking rates, timely grazing, and restricted 
use during wet periods help to keep the pasture in good 
condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled by cutting, spraying, or girdling. 

Because of the wetness, this soil is severely limited as 
a site for dwellings and septic tank absorption fields. The 
water table can be lowered by a drainage system. 
interceptor drains are needed around the outer edges of 
the absorption fields. Dwellings should be constructed 
without basements, and subsurface drains should be 
installed around properly designed footings. Because of 
frost action, the soil is severely limited as a site for local 
toads and streets. An adequate drainage system along 
the roads helps to prevent the damage caused by frost 
action. 

The land capability classification is !lw. The woodland 
ordination symbol is 4A. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmiand. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
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Figure 14.—An excellent stand of native hardwoods in an area of Whitaker loam. 


and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 


Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
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Conservation Service. 

About 232,000 acres in the survey area, or about 65 
percent of the total acreage, meets the soil requirements 
for prime farmland. Scattered areas of this land are 
throughout the county, but most are in associations 4, 5, 
6, 8, and 9, which are described under the heading 
“General Soil Map Units.” 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 
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constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
“Detailed Soil Map Units.” 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not this limitation has been 
overcome by corrective measures. 


Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and fimitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Stephen A. Boeder, district conservationist, Soil Conservation 
Service, helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 244,000 acres in the county is used as 
cropland. Of this total, about 125,000 acres is used for 
corn, 70,000 acres for soybeans, 15,000 acres for 
wheat, 2,000 acres for oats, 30,000 acres for rotation 
hay and pasture, and 2,000 acres for specialty crops, 
such as fruits, vegetables, sunflowers, and mint. 

In 1968, about 21,000 acres of potentially good 
cropland was used as pasture and 18,000 acres as 
woodland (9). In addition to the reserve productive 
capacity represented by this land, food production could 
also be increased considerably by extending the latest 
crop production technology to all of the cropland in the 
county. This soil survey can greatly aid in the application 
of such technology. 

The paragraphs that follow describe the major 
management concerns in the areas of the county used 
for crops and pasture. These concerns are water 
erosion, soil blowing, wetness, fertility, and tilth. 

Water erosion and soil blowing affect all of the 
cropland in the county to some extent. In 1981, about 49 
percent of the cropland was eroding at or below the 
tolerable level (T), 46 percent was eroding above T but 
at a rate of less than 10 tons per acre per year, and 5 
percent was eroding at a rate of more than 10 tons per 
acre per year. About 71 percent of the pasture was 
eroding at a rate of less than T, 23 percent between T 
and 10 tons per acre per year, and 6 percent at a rate of 
more than 10 tons per acre per year. 

About 50 percent of the soils in the county are 
susceptible to soil blowing. These soils have a surface 
layer of sandy loam, loamy sand, or a similar texture. 
Examples are Boyer, Kosciusko, and Ormas soils. 

Water erosion is caused by the impact of raindrops on 
the surface and by runoff. As raindrops impact on an 
unprotected surface, soil particles are dislodged and 
moved into voids on the surface. As a result, the rate of 
water infiltration into the soil is reduced and the runoff 
rate increases. As water flows off the landscape, loose 
soil particles are picked up and carried downslope. Soils 
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Morley, Glynwood, Blount, and Miami are examples of 
soils that are highly susceptible to erosion. 

Soil blowing occurs through the processes of saltation, 
surface creep, and suspension. Saltation occurs when 
soil particles are moved through alternate lifting and 
filling motions. Through suspension, the soil particles are 
lifted into the air and carried away. Through surface 
creep, they are not lifted but are pushed along the 
surface. 

Water erosion and soil blowing remove topsoil and 
thus reduce the productivity of the soil. The eroding soil 
material is deposited within a short distance or is carried 
into streams or lakes, where it lowers water quality, 
stimulates the growth of weeds, and destroys the habitat 
for small animals and plants. 

Soil conservation measures slow the rate of runoff, 
protect the surface, or both. Grassed waterways, 
terraces, and diversions are examples of measures that 
slow the rate of runoff. Crop rotations that include 
grasses and legumes, no-till farming or another system 
of conservation tillage, and a permanent cover of 
grasses help to protect the surface. 

Soil blowing can be minimized by windbreaks of trees 
or tall grasses, which break the windflow pattern. A 
system of conservation tillage that leaves crop residue 
on the surface, crop rotations that include grasses and 
legumes, a permanent cover of vegetation, and cover 
crops also help to control soil blowing. 

Soil blowing in Kosciusko County is especially critical 
in May. Measures that protect small seedlings are 
needed. The appropriate level of protection depends on 
the susceptibility of the soil to soil blowing. It also 
depends on the type of crop grown. Specialty crops, for 
example, cannot withstand any bombardment by 
windblown soil particles. Consequently, they require a 
much higher level of protection than corn. 

Wetness is a limitation on about 72,000 acres of the 
cropland in the county and on a significant acreage of 
pasture. A combination of surface and subsurface drains 
is needed in some soils, such as Washtenaw, Toledo, 
and Rensselaer soils. Where adequate outlets are not 
available, a pump drainage system is needed. 

In areas of organic soils, such as Houghton, Edwards, 
and Palms, a special drainage system is needed. 
Drainage aerates the soils. Aeration increases oxidation. 
As a result, the soils subside. A drainage system that 
keeps the water table at the level required by the crops 
during the growing season and raises it to the surface 
during the rest of the year minimizes the oxidation and 
subsidence of these soils. Because of variations in the 
degree of decomposition and in the origin of the parent 
material, internal water movement may not be uniform. 
As a result, achieving uniform drainage throughout a field 
may be difficult. 


Systems tor each KIN OF SOM IS avallaDie in local Offices 
of the Soil Conservation Service. 

Soil fertility is determined by the amount of nutrients 
available to plants. The natural fertility of soils varies, 
depending on their physical and chemical properties. 
Naturai fertility is low in most of the soils on uplands and 
terraces because the nutrients have been leached away 
and reaction is medium acid. Natural fertility is high in 
the soils in upland depressions and on bottom land. 
These soils receive runoff from adjacent soils, are 
neutral, and have not been leached of nutrients so 
extensively as other soils. 

The natural fertility of soils can be changed. Additions 
of fertilizer and lime increase the supply of available 
nutrients and raise the pH of the soil. On the other hand, 
if crops are harvested year after year and no fertilizer is 
added, the supply of available nutrients decreases and 
the pH is lowered. On all soils, additions of lime and 
fertilizer should be based on the resuits of soil tests, on 
the needs of the crop, and on the expected level of 
yields. The Cooperative Extension Service can help in 
determining the kinds and amounts to be applied. 

Tilth is an important factor affecting the preparation of 
a seedbed, the germination of seeds, and the infiltration 
of water into the soil. Soils in which tilth is good have 
granular structure and are friable and porous. Soils in 
which tilth is poor cannot be easily worked into a good 
seedbed. They are cloddy and tend to dry out more 
slowly than other soils. When they do dry out, they 
become hard. Heavy rainfall on soils that have poor soil 
structure causes surface sealing, which reduces the rate 
of water infiltration and increases the runoff rate. The 
sealed surface becomes a hard crust when it dries. 
Germinating seeds cannot easily break through the 
crusted surface. 

Tilth can be maintained or improved by adding crop 
residue, manure, or other organic material to the soil. 
Applying a system of conservation tillage and working 
the soil when moisture conditions are favorable minimize 
the damage to soil structure. Fall plowing does not 
improve the tilth of most of the soils in Kosciusko 
County. The hazard of erosion increases if the surface is 
bare throughout winter and early spring. The dark, nearly 
level, loamy or clayey soils in depressions are the only 
soils that should be plowed in the fall. Freezing and 
thawing can improve the tilth of these soils and allow 
them to warm up earlier in the spring. 

Forage crops are well suited to the soils and climate in 
Kosciusko County. Alfalfa and red clover are the most 
commonly grown legumes in the county. They are well 
suited to the well drained soils and can be grown on the 
very poorly drained soils if surface and subsurface drains 
are installed to remove excess water. Timothy, 
bromegrass, and orchardgrass are the most commonly 
grown grasses on the well drained soils. Reed 


very poorly drained soils. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 


three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that neariy preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
¢, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 7. The capability classification 
of each map unit is given in the section ‘Detailed Soil 
Map Units” and in the yields table. 


Woodland Management and Productivity 


Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 


CUVITY. 

The first part of the ordination symbo/, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the volume, 
in cubic meters per hectare per year, which the indicator 
species can produce. The number 1 indicates low 
potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter F indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; 7, toxic 
substances in the soil; D, restricted rooting depth; C, clay 
in the upper part of the soil; S, sandy texture; and F, a 
high content of rock fragments in the soil. The letter A 
indicates that limitations or restrictions are insignificant. If 
a soil has more than one limitation, the priority is as 
follows: R, X, W, T, D, C, S, and F. 

In table 8, slight, moderate, and severe indicate the 

_ degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, fire lanes, 
and log-handling areas. Forests that have been burned 
or overgrazed are also subject to erosion. Ratings of the 
erosion hazard are based on the percent of the slope. A 
tating of s/ight indicates that no particular prevention 
measures are needed under ordinary conditions. A rating 
of moderate indicates that erosion-control measures are 
needed in certain silvicultural activities. A rating of 
severe indicates that special precautions are needed to 
control erosion in most silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of sight indicates that under 
normal conditions the kind of equipment or season of 
use is not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderate indicates 
that equipment use is moderately restricted because of 
one or more soil factors. If the soil is wet, the wetness 
restricts equipment use for a period of 1 to 3 months. A 
rating of severe indicates that equipment use is severely 
restricted either as to the kind of equipment that can be 
used or the season of use. If the soil is wet, the wetness 
restricts equipment use for more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal high 
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effective rooting depth, and slope aspect. A rating of 
slight indicates that seedling mortality is not likely to be a 
problem under normal conditions. Expected mortality is 
less than 25 percent. A rating of moderate indicates that 
some problems from seedling mortality can be expected. 
Extra precautions are advisable. Expected mortality is 25 
to 50 percent. A rating of severe indicates that seedling 
mortality is a serious problem. Extra precautions are 
important. Replanting may be necessary. Expected 
mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of s/ight indicates that under 
normal conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees can 
be blown down during periods when the soil is wet and 
winds are moderate or strong. A rating of severe 
indicates that many trees can be blown down during 
these periods. 

The potential productivity ot merchantable or common 
trees on a soil is expressed as a site index and as a 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or improvement 
cuttings. They are selected on the basis of growth rate, 
quality, value, and marketability. 

The vofume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates the 
amount of fiber produced on a fully stocked, even-aged, 
unmanaged stand. 

The first species listed under common trees for a soil 
is the indicator species for that soil. It is the dominant 
species on the soil and the one that determines the 
ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadieaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 


from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


Kosciusko County has numerous facilities for outdoor 
recreational activities. These activities include hunting, 
fishing, boating, swimming, camping, and horseback 
fiding. The Tri-County Fish and Game Area makes up 
about 3,000 acres of rolling to hilly land in the 
northeastern part of the county. It includes many lakes, 
marshes, and wooded areas interrupted by cultivated 
fields. It offers excellent opportunities for outdoor 
recreation (5). 

The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

in table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Sfight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 


of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand. intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


James D. McCall, biologist, Soil Conservation Service, helped 
prepare this section. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 


promoting the natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and soybeans. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
bluegrass, bromegrass, orchardgrass, clover, timothy, 
and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are ragweed, goldenrod, wild carrot, 
foxtail, and dock. 


or other fruit, buds, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are maple, oak, poplar, cherry, beech, 
apple, black walnut, hawthorn, dogwood, hickory, 
blackberry, and raspberry. Examples of fruit-producing 
shrubs that are suitable for planting on soils rated good 
are autumn-olive, crabapple, and dogwood. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, and 
cedar. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, cattail, arrowhead, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite, mourning dove, pheasant, meadowlark, 
killdeer, field sparrow, cottontail rabbit, woodchuck, and 
red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include blue jay, 
woodcock, thrushes, woodpeckers, squirrels, gray fox, 
raccoon, and white-tailed deer. 

Habitat for wetland wildlife consists of marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, rails, kingfishers, muskrat, mink, and beaver. 

Edge habitat consists of areas where major land uses 
or cover types adjoin. A good example is the border 
between dense woodland and a field of no-till corn. 
Although not rated in the table, edge habitat is of primary 
importance to animals from the smallest songbirds to 


openiana or woodland also trequent eage habitat, and 
desirable edge areas are consistently used by 10 times 
as many wildlife as are the centers of large areas of 
woodland or cropland. 


Engineering 


Max L. Evans, state conservation engineer, Soil Conservation 
Service, helped prepare this section. 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnef experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 


plan detailed onsile investigations Of SOs ana geology, 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 12 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered sight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and smait commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
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and construction. Landscaping and grading that require 
cuts and fills of more than 5 to 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
waiter table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 13 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 
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through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil materia! for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfili—trench and area. In a trench tandfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
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Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 


difficult to spread; sandy soils are subject to soil blowing. 


After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
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layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How weil the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 14, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 


fertility. The ease of excavating, loading, and spreadin 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for aquifer-fed excavated ponds. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 


permanent water table (fig. 15). Excluded are ponds that 
are fed only by surface runoff and embankment ponds 
that impound water 3 feet or more above the original 
surface, Excavated ponds are affected by depth to a 
permanent water table, permeability of the aquifer, and 
quality of the water as inferred from the salinity of the 
soil. Depth to bedrock and the content of large stones 
affect the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 
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Figure 15.—An aquifer-fed excavated pond in an area of Sebewa loam. 


Soil Properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 16). ‘‘Loam,” for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


percent sand 


Figure 16.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
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of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
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the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability reters to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture, Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 


often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the vaiue, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
foams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to contro! soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy ciays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 


less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that invoives engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soi! groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 


16, tne tirst letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasiona/ that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 


the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the \ikelinood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 19 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section “Soil Series and Their 
Morphology.” The soil samples were tested by the 
Indiana State Highway Research and Training Center, 
Purdue University. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materiais (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 


D 2217 (ASTM); Liquid limit—T 89 (AASHTQ}), D 423 (AASHTO), D 698 (ASTM). 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 


Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (70). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 20 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Udalf (Ud, meaning 
humid, plus a/f, from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Hapludalfs (Hap/, meaning 
minimal horizonation, plus uda/fs, the suborder of the 
Alfisols that has a udic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Hapludalfs. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic Typic 
Hapludalts. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the So/f Survey Manual (8). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (10). Unless otherwise stated, colors in 
the descriptions are for moist soil. Foilowing the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Abscota Series 


The Abscota series consists of well drained, rapidly 
permeable soils on flood plains. These soils formed in 
sandy alluvial deposits. Slopes range from 0 to 2 
percent. 

Abscota soils are adjacent to Shoals and Saranac 
soils. The adjacent soils have a mottled subsoil and 
contain more clay than the Abscota soils. They are in 
the lower positions on the landscape. 

A typical pedon of Abscota fine sandy loam, 
occasionally flooded, in a cultivated field; 700 feet south 


1, QU WN, A. E. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; many 
fine and medium roots; neutral; abrupt smocth 
boundary. 

Bw—9 to 20 inches; dark yellowish brown (10YR 3/4) 
sand; weak medium granular structure; very friable; 
common fine roots; mildly alkaline; clear smooth 
boundary. 

C1—20 to 30 inches; brown (10YR 4/3) sand; single 
grain; loose; few fine roots; slight effervescence; 
Mildly alkaline; abrupt smooth boundary. 

C2—30 to 38 inches; brown (10YR 4/3) sand; single 
grain; very friable; few fine roots; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

C3—38 to 50 inches; dark brown (10YR 3/3) sand; 
single grain; loose; few fine roots; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

C4—50 to 56 inches; dark yellowish brown (10YR 3/4) 
sand; massive; very friabie; about 1 percent gravel; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

C5—56 to 60 inches; dark grayish brown (10YR 4/2) 
sand; single grain; loose; about 12 percent gravel; 
strong effervescence; moderately alkaline. 


The control section is neutral or mildly alkaline. Below 
a depth of 40 inches, reaction ranges to moderately 
alkaline. The content of coarse fragments is 0 to 3 
percent to a depth of 50 inches. 

The A horizon has chroma of 1 to 3. It is fine sandy 
loam, sandy loam, or loamy sand. The B horizon has 
value of 3 or 4 and chroma of 2 to 4. It is loamy sand, 
sand, or loamy fine sand. The C horizon has value of 3 
to 5 and chroma of 2 to 4. It is dominantly sand or 
coarse sand, but gravelly coarse sand is below a depth 
of 50 inches in some pedons. 


Aubbeenaubbee Series 


The Aubbeenaubbee series consists of somewhat 
poorly drained soils on till plains and moraines. These 
soils formed in loamy outwash and the underlying glacial 
till. Permeability is moderate or moderately rapid in the 
upper part of the subsoil and moderate or moderately 
slow in the lower part and in the underlying material. 
Slopes range from 0 to 2 percent. 

Aubbeenaubbee soils are similar to Crosier soils and 


are adjacent to Barry, Metea, Miami, and Wawasee soils. 


Crosier soils do not have a texture of sandy loam in the 
surface soil or the upper part of the subsoil. Barry soils 
have a surface layer that is thicker and darker than that 
of the Aubbeenaubbee soils and have a dominantly 
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have mottles in the upper part of the subsoil. They are in 
the higher positions on the landscape. 

A typical pedon of Aubbeenaubbee fine sandy loam, 
moderately permeable, 0 to 2 percent slopes, in a 
cultivated field; 1,550 feet east and 175 feet north of the 
center of sec. 17, T. 34N.,R.5E. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; very friable; many fine 
roots; about 2 percent gravel; medium acid; abrupt 
smooth boundary. 

EB—8 to 12 inches; dark grayish brown (10YR 4/2) 
sandy loam; many fine faint light brownish gray 
(10YR 6/2) mottles; weak medium and fine granular 
structure; friable; common fine roots; dark grayish 
brown (10YR 4/2) material from the Ap horizon in 
voids and old root channels; strongly acid; abrupt 
wavy boundary. 

Bg—12 to 22 inches; grayish brown (10YR 5/2) sandy 
loam; many fine distinct yellowish brown (10YR 5/6) 
mottles; weak fine and very fine subangular blocky 
structure; friable; few fine roots; strongly acid; abrupt 
wavy boundary. 

2Bti—22 to 32 inches; yellowish brown (10YR 5/4) 
loam; many medium distinct gray (10YR 5/1) 
mottles; weak medium subangular blocky structure; 
firm; thin continuous grayish brown (10YR 5/2) clay 
films on faces of peds and in pores; about 5 percent 
gravel; medium acid; gradual wavy boundary. 

2Bt2—32 to 44 inches; yellowish brown (10YR 5/4) 
loam; many medium distinct gray (10YR 5/1) 
mottles; weak coarse subangular blocky structure; 
firm; thin continuous grayish brown (10YR 5/2) clay 
films on faces of peds and in pores; about 10 
percent gravel; slightly acid; abrupt wavy boundary. 

2C—44 to 60 inches; brown (10YR 5/3) loam; few fine 
faint grayish brown (10YR 5/2) and few fine distinct 
light gray (N 7/0) mottles; massive; firm; about 3 
percent gravel; strong effervescence; mildly alkaline. 


The solum is 40 to 50 inches thick. The loamy 
outwash ranges from 18 to 38 inches in thickness. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3. It is fine sandy loam or sandy loam. Some pedons 
have an E horizon. The A and E horizons are medium 
acid to neutral. The EB and Bg horizons have value of 4 
or 5 and chroma of 2 or 3. They are strongly acid to 
slightly acid. Some pedons have a Bt horizon, which is 
fine sandy loam or sandy clay loam. The 2Bt horizon has 
value of 4 or 5 and chroma of 2 to 4. It is loam or clay 
loam. It is medium acid to neutral. The 2C horizon has 
value of 5 or 6 and chroma of 3 or 4. It is mildly alkaline 
or moderately alkaline. 


The Barry series consists of poorly drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in glacial till. Slopes range from 0 to 
2 percent. 

The Barry soils in this county do not have an argillic 
horizon, which is definitive for the series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 

Barry soils are similar to Pewamo and Rensselaer soils 
and are adjacent to Aubbeenaubbee and Crosier soils. 
Pewamo soils have more clay in the subsoil and 
underlying material than the Barry soils. Rensselaer soils 
are more stratified in the lower part of the subsoil and in 
the underlying material than the Barry soils. 
Aubbeenaubbee and Crosier soils have a surface layer 
that is thinner and lighter colored than that of the Barry 
soils. They are in the higher positions on the landscape. 

A typical pedon of Barry loam, in a cultivated field; 300 
feet west and 1,500 feet north of the southeast corner of 
sec. 18, T. 34N.,R.5E. 


Ap— to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; friable: 
many fine roots; about 1 percent gravel; slightly 
acid; abrupt smooth boundary. 

A—8 to 15 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; about 4 
percent gravel; slightly acid; abrupt smooth 
boundary. 

Bgi—15 to 28 inches; dark gray (5Y 4/1) fine sandy 
loam; many fine distinct olive (5Y 5/3) and 
prominent yellowish red (5YR 4/8) mottles; 
moderate medium subangular blocky structure; firm; 
few fine roots; thin discontinuous very dark gray 
(10YR 3/1) clay films on faces of peds and lining 
pores; common tine distinct yellowish red (SYR 4/8) 
iron stains; about 5 percent gravel; slightly acid; 
clear wavy boundary. 

Bg2—28 to 42 inches; olive gray (5Y 5/2) loam; many 
medium faint olive (6Y 5/3) and prominent yellowish 
red (SYR 4/8) mottles; moderate medium 
subangular blocky structure; firm; few fine roots in 
the upper part; thin discontinuous dark gray (10YR 
4/1) clay films on faces of peds and lining pores; 
few fine prominent yellowish red (5YR 4/8) iron 
stains; about 6 percent gravel; slightly acid; clear 
wavy boundary. 

Bg3—42 to 50 inches; olive gray (SY 5/2) loam; many 
medium faint olive (SY 5/3) and prominent yellowish 
red (5YR 4/8) mottles; moderate fine subangular 
blocky structure; friable; thin discontinuous dark gray 
(10YR 4/1) clay films lining pores; few fine 
prominent yellowish red (5YR 4/8) iron stains; about 
8 percent gravel; neutral; clear wavy boundary. 


TNS Prominent gray (oY o/1) and yellowisn red (SYR 
5/6) mottles; massive; friable; about 12 percent 
gravel; few light gray (10YR 7/1) accumulations of 
lime; strong effervescence; mildly alkaline. 


The thickness of the solum is 36 to 50 inches. It 
generally coincides with the depth to effervescent 
material. The content of coarse fragments ranges from 0 
to 12 percent throughout the profile. The solum is slightly 
acid to mildly alkaline. 

The Ap and A horizons have hue of 10YR, value of 2 
or 3, and chroma of 1 or 2, or they are black (N 2/0) or 
very dark gray (N 3/0). They are loam, silt loam, or 
sandy loam. Some pedons have an AB horizon. The B 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, 
and chroma of 1 or 2. It is loam, fine sandy loam, sandy 
clay loam, or clay loam. The content of clay in the upper 
20 inches of this horizon is 18 to 25 percent. Some 
pedons do not have a Bg3 horizon. The C horizon has 
hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 
1 to 3, or it is gray (N 5/0 or N 6/0). it is sandy loam or 
loam. It is mildly alkaline or moderately alkaline. The 
content of gravel in this horizon is 5 to 12 percent. 


Blount Series 


The Blount series consists of somewhat poorly 
drained, moderately slowly permeable and slowly 
permeable soils on till plains and moraines. These soils 
formed in glacial till. Slopes range from 0 to 3 percent. 

Blount soils are similar to Crosier and Del Rey soils 
and are adjacent to Glynwood, Morley, and Pewamo 
soils. Crosier soils have less clay in the subsoil and 
underlying till than the Blount soils. Del Rey soils have 
less sand and fewer coarse fragments in the lower part 
of the subsoil than the Blount soils. Glynwood and 
Morley soils have fewer mottles in the upper part of the 
subsoil than the Blount soils. They are in the higher 
positions on the landscape. Pewamo soils have a 
surface layer that is thicker, darker, and finer textured 
than that of the Blount soils and have a dominantly 
grayish subsoil. They are in the lower positions on the 
landscape. 

A typical pedon of Blount silt loam, 0 to 2 percent 
slopes, in a cultivated field; 50 feet east and 1,300 feet 
south of the northwest corner of sec. 10, T. 30 N., R. 6 
E. 


Ap—O to 8 inches; dark gray (10YR 4/1) silt loam, light 
brownish gray (10YR 6/2) dry; weak medium 
granular structure; friable; many fine roots; about 2 
percent gravel; slightly acid; abrupt smooth 
boundary. 

E—8 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam, pale brown (10YR 6/3) dry; weak medium 
platy structure parting to moderate medium granular; 


meaium acid; abrupt smoomw boundary. 

Bt—11 to 20 inches; yellowish brown (10YR 5/4) clay 
loam; common medium faint grayish brown (10YR 
5/2) and yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; firm; few 
fine roots; thin continuous grayish brown (2.5Y 5/2) 
clay films on faces of peds; about 2 percent gravel; 
slightly acid; clear wavy boundary. 

Btg—20 to 30 inches; grayish brown (10YR 5/2) clay 
loam; many medium faint gray ({OYR 5/1) and 
yellowish brown (10YR 5/4) mottles; moderate 
medium subangular blocky structure; firm; thin 
continuous grayish brown (2.5Y 5/2) clay films on 
faces of peds; about 3 percent gravel; neutral; 
abrupt wavy boundary. 

C—30 to 60 inches; yellowish brown (10YR 5/4) clay 
loam; many medium faint grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/6) mottles; massive; 
firm; about 5 percent gravel; strong effervescence; 
moderately alkaline. 


The solum is 25 to 40 inches thick. The Ap horizon 
has chroma of 1 or 2. It is loam or silt loam. Some 
pedons do not have an E horizon. The Bt horizon has 
value of 4 or 5 and chroma of 2 to 4. It is silty clay loam, 
clay loam, or silty clay. It is slightly acid to very strongly 
acid in the upper part and neutral or mildly alkaline in the 
lower part. Some pedons have a BC horizon, which is 
neutral to moderately alkaline. The C horizon has value 
of 4 or 5 and chroma of 3 or 4. It is mildly alkaline or 
moderately alkaline. It is clay loam or silty clay loam. 


Boyer Series 


The Boyer series consists of well drained soils on 
outwash plains and on knolls and ridges on moraines. 
These soils formed in loamy outwash overlying stratified 
sand and very gravelly or gravelly coarse sand. They are 
moderately rapidly permeable in the solum and very 
rapidly permeable in the underlying material. Slopes 
range from 0 to 12 percent. 

Boyer soils are similar to Kosciusko and Ormas soils 
and are adjacent to Bronson and Ormas soils. Kosciusko 
soils have more clay in the subsoil than the Boyer soils. 
Ormas soils have a solum that is thicker than that of the 
Boyer soils. Bronson soils have a mottled subsoil. They 
are in the lower positions on the landscape. 

A typical pedon of Boyer loamy sand, 0 to 6 percent 
slopes, in a cultivated field; 2,150 feet west and 75 feet 
north of the center of sec. 26, T. 33 N., R. 5 E. 


Ap—0 to 9 inches; brown (10YR 4/3) loamy sand, brown 
(10YR 5/3) dry; weak fine granular structure; very 
friable; common fine roots; slightly acid; abrupt 
smooth boundary. 

BA—9 to 14 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 


boundary, 

Bti—14 to 24 inches; dark brown (10YR 4/3) sandy 
loam; weak fine and medium subangular blocky 
structure; friable; few fine roots; clay bridges 
between sand grains; about 5 percent gravel; 
medium acid; clear wavy boundary. 

Bt2—24 to 34 inches; dark brown (7.5YR 4/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; few fine roots; clay bridges between sand 
grains; neutral; abrupt irregular boundary. 

Bt3—34 to 37 inches; dark brown (10YR 3/3) sandy clay 
loam; weak fine and medium subangular blocky 
structure; friable; few fine roots; clay bridges 
between sand grains; about 10 percent gravel; 
neutral; abrupt irregular boundary. 

2C—37 to 60 inches; yellowish brown (10YR 5/4) 
stratified sand and very gravelly coarse sand; single 
grain; loose; about 50 percent gravel; strong 
effervescence; moderately alkaline. 


The thickness of the solum is 24 to 40 inches. It 
generally is the same as the depth to carbonates. The 
content of coarse fragments ranges from 5 to 25 percent 
in the solum and from 10 to 55 percent in the 2C 
horizon. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. It is loamy sand or sandy loam. The BA horizon also is 
loamy sand or sandy loam. Some pedons do not have a 
BA horizon. The Bt horizon has hue of 10YR, 7.5YR, or 
5YR, value of 3 to 5, and chroma of 3 to 6. It is loamy 
sand, sandy loam, loam, sandy clay loam, or the gravelly 
analogs of these textures. Some pedons do not have a 
Bt3 horizon. The composition and thickness of the sand 
and very gravelly or gravelly coarse sand layers in the 
2C horizon vary widely. Tongues of the Bt3 horizon 
extend more than 2 feet into this horizon in some 
pedons. 


Brady Series 


The Brady series consists of somewhat poorly drained 
soils on outwash plains. These soils formed in glacial 
outwash over sand and gravelly coarse sand. They are 
moderately rapidly permeable in the subsoil and very 
rapidly permeable in the underlying material. Slopes 
range from 0 to 2 percent. 

Brady soils are similar to Bronson and Homer soils 
and are adjacent to Gilford and Gravelton soils. Bronson 
soils have a surface layer that is lighter colored than that 
of the Brady soils and do not have grayish mottles in the 
upper part of the subsoil. Homer soils contain more clay 
in the subsoil than the Brady soils and have a thinner 
solum. Gilford and Gravelton soils have a surface layer 
that is thicker and darker than that of the Brady soils. 
They are in the lower positions on the landscape. 


field; 300 feet south and 600 feet west of the center of 
sec. 5, T. 34.N.,R.6E. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
medium and coarse granular structure; friable; many 
fine roots; about 5 percent gravel; slightly acid; 
abrupt smooth boundary. 

E—8 to 11 inches; grayish brown (10YR 5/2) sandy 
loam, pale brown (10YR 6/3) dry; weak medium 
platy structure; firm; common fine roots; about 3 
percent gravel; slightly acid; abrupt smooth 
boundary. 

BE—11 to 30 inches; brown (10YR 5/3) sandy loam; 
many medium faint grayish brown (10YR 5/2) and 
prominent yellowish red (SYR 4/8) mottles; weak 
medium and coarse subangular biocky structure; 
friable; few fine roots; few soft accumulations of iron 
and manganese oxide; about 5 percent gravel, 
slightly acid; abrupt wavy boundary. 

Bt—30 to 40 inches; brown (7.5YR 4/4) sandy loam; 
many medium distinct light brownish gray (10YR 
6/2) mottles; weak coarse subangular blocky 
structure; friable; thin discontinuous dark brown 
(10YR 3/3) clay films on faces of peds and lining 
pores; about 5 percent gravel; medium acid; abrupt 
wavy boundary. 

2BC—40 to 54 inches; yellowish brown (10YR 5/4) 
loamy sand; many medium faint grayish brown 
(10YR 5/2) mottles; very weak coarse subangular 
blocky structure; very friable; about 10 percent 
gravel; mildly alkaline; abrupt irregular boundary. 

2Cg—54 to 60 inches; gray (10YR 5/1) gravelly coarse 
sand; common fine distinct dark yellowish brown 
(10YR 3/4) mottles; single grain; loose; about 35 
percent gravel; strong effervescence; moderately 
alkaline. 


The solum ranges 40 to 60 inches in thickness. The 
content of gravel ranges from 0 to 15 percent throughout 
the solum. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy joam or loamy sand. Some pedons do not 
have an E horizon. The B horizon has hue of 10YR or 
7.5YR, value of 4 or 5, and chroma of 4 to 6. It is sandy 
loam, sandy clay loam, or the gravelly analogs of these 
textures. The 2BC horizon has chroma of 2 to 4. It is 
sandy loam or loamy sand. The 2Cg horizon is sand, 
gravelly coarse sand, or stratified coarse sand and 
gravel. 


Bronson Series 


The Bronson series consists of moderately well 
drained soils on outwash plains and low moraines. 
These soils formed in glacial outwash over sand and 
gravelly coarse sand. They are moderately rapidly 


underlying material. Slopes range from 0 to 2 percent. 

Bronson soils are similar to Brady soils and are 
adjacent to Gilford and Ormas soils. Brady soils have 
grayish mottles in the upper part of the subsoil. Gilford 
soils have a surface layer that is thicker and darker than 
that of the Bronson soils. They are in the lower positions 
on the landscape. Ormas soils are browner than the 
Bronson soils. They are in the higher positions on the 
landscape. 

A typical pedon of Bronson sandy loam, 0 to 2 percent 
slopes, in a cultivated field; 300 feet south and 1,180 
feet west of the northeast corner of sec. 11, T. 32 N., R. 
5. E. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
sandy loam, light brownish gray (2.5Y 6/2) dry; weak 
medium granular structure; friable; many fine roots; 
about 5 percent gravel; neutral; abrupt smooth 
boundary. 

BE—9 to 17 inches; yellowish brown (10YR 5/4) sandy 
loam; weak medium subangular blocky structure; 
friable; common fine roots; about 3 percent gravel; 
slightly acid; clear wavy boundary. 

Bti—17 to 24 inches; dark yellowish brown (10YR 4/4) 
sandy loam; few fine faint brown (10YR 5/3) 
mottles; weak medium subangular blocky structure; 
friable; few fine roots; thin discontinuous reddish 
brown (5YR 4/4) clay films on faces of peds; about 
5 percent gravel; strongly acid; clear wavy boundary. 

Bt2—24 to 32 inches; dark brown (7.5YR 4/4) sandy 
loam; many medium faint brown (7.5YR 5/2) 
mottles; weak medium subangular blocky structure; 
friable; thin discontinuous reddish brown (5YR 4/4) 
clay films lining pores; about 5 percent gravel; 
strongly acid; clear wavy boundary. 

Bt3—32 to 55 inches; dark yellowish brown (10YR 4/4) 
loamy sand; many coarse distinct light gray (10YR 
7/2), yellowish brown (10YR 5/4), and very dark 
grayish brown (10YR 3/2) mottles; massive; very 
friable; clay bridges between sand grains; about 5 
percent gravel; medium acid; abrupt irregular 
boundary. 

Bt4—ss to 59 inches; dark brown (10YR 3/3) sandy clay 
loam; few fine faint dark yellowish brown (10YR 4/4) 
mottles; moderate medium subangular blocky 
structure; friable; thin discontinuous very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds and lining pores; about 10 percent gravel; 
slightly acid; abrupt irregular boundary. 

2C—59 to 70 inches; brown (10YR 5/3) stratified sand 
and gravelly coarse sand; single grain; loose; about 
25 percent gravel; strong effervescence; moderately 
alkaline. 


The thickness of the solum is generally 44 to 60 
inches, but it ranges from 42 to 70 inches. The Ap 


sSangy loam OF loamy Sand. Ihe DE horizon also Is sanay 
loam or loamy sand. It has chroma of 3 or 4. The Bt 
horizon has hue of 10YR or 7.5Y, value of 3 to 5, and 
chroma of 3 or 4. It is sandy loam, sandy clay loam, 
loamy sand, or the gravelly analogs of these textures. 
The 2C horizon has chroma of 2 or 3. 


Carmi Series 


The Carmi series consists of well drained soils on 
outwash plains. These soils formed in loamy outwash 
over stratified sand and gravelly or very gravelly coarse 
sand. They are moderately rapidly permeable in the 
subsoil and rapidly permeable in the underlying material. 
Slopes range from 0 to 2 percent. 

Carmi soils are similar to Shipshe soils and are 
adjacent to Griswold and Shipshe soils. Shipshe soils 
have a higher content of coarse fragments than the 
Carmi soils. Also, they have a thinner solum. Griswold 
soils have more clay in the subsoil than the Carmi soils 
and are underlain by till. They are in the higher positions 
on the landscape. 

A typical pedon of Carmi loam, 0 to 2 percent slopes, 
in a cultivated field; 85 feet north and 875 feet west of 
the center of sec. 4, T. 33. N., R.6E. 


Ap—O to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium granular 
structure; friable; common fine roots; neutral; abrupt 
smooth boundary. 

A1—8 to 12 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; friable; common fine roots; 
slightly acid; abrupt wavy boundary. 

A2—12 to 19 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium subangular blocky structure; friable; few fine 
roots; about 5 percent gravel; slightly acid; clear 
wavy boundary. 

Bw1—19 to 24 inches; dark brown (7.5YR 3/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; about 8 percent 
gravel; slightly acid; clear wavy boundary. 

2Bw2—24 to 35 inches; brown (7.5YR 4/4) gravelly 
sandy loam; weak fine subangular blocky structure; 
very friable; about 20 percent gravel; medium acid; 
clear wavy boundary. 

2BC—35 to 52 inches; brown (7.5YR 4/4) gravelly loamy 
sand; single grain; loose; about 20 percent gravel; 
neutral; abrupt irregular boundary. 

2C—52 to 60 inches; brown (10YR 5/3) stratified sand 
and very gravelly coarse sand; single grain; loose; 
about 35 percent gravel; strong effervescence; 
mildly alkaline. 


The thickness of the solum is dominantly 44 to 55 
inches, but it ranges from 40 to 60 inches. The depth to 


percent ranges trom <U to 4U Incnes. 

The Ap and A horizons have value of 2 or 3 and 
chroma of 1 or 2. They are loam or sandy loam. Some 
pedons do not have an A2 horizon. Some have a BE 
horizon. The Bw and 2Bw horizons have hue of 7.5YR or 
10YR, value of 3 or 4, and chroma of 2 to 4. They are 
sandy loam, sandy clay loam, or the gravelly analogs of 
these textures. The 2BC horizon has hue of 5YR, 10YR, 
or 7.5YR, value of 3 to 5, and chroma of 3 to 6. It is 
sandy loam, loamy sand, sand, or the gravelly analogs of 
these textures. The 2C horizon is sand, coarse sand, 
loamy coarse sand, or the gravelly or very gravelly 
analogs of these textures. 


Coloma Series 


The Coloma series consists of somewhat excessively 
drained, rapidly permeable soils on outwash plains and 
terraces, till plains, and moraines. These soils formed in 
water-washed sand reworked by the wind. Slopes range 
from 0 to 12 percent. 

Coloma soils are similar to Ormas soils and are 
adjacent to Kosciusko, Metea, and Wawasee soils. The 
similar and adjacent soils have more clay in the subsoil 
than the Coloma soils. They are in landscape positions 
similar to those of the Coloma soils. 

A typical pedon of Coloma loamy sand, 6 to 12 
percent slopes, in a cultivated field; 1,170 feet west and 
875 feet south of the center of sec. 1, T. 33 N.,R.6E. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loamy 
sand, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; very friable; many fine roots; 
medium acid; abrupt smooth boundary. 

Bw1i—8 to 16 inches; dark yellowish brown (10YR 4/4) 
sand, very pale brown (10YR 7/38) dry; single grain; 
loose; few fine roots; medium acid; clear wavy 
boundary. 

Bw2—16 to 28 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; few fine roots; medium 
acid; clear wavy boundary. 

E&Bt—28 to 52 inches; yellowish brown (10YR 5/4) 
sand (E); single grain; loose; lameilae of dark 
yellowish brown (10YR 4/4) loamy sand (Bt); weak 
medium subangular blocky structure; very friable; 
lamellae are 0.5 to 1.0 inch thick, are 2 to 8 inches 
apart, and have a cumulative thickness of 5 inches; 
few fine roots; slightly acid; abrupt wavy boundary. 

C—52 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; slightly acid. 


The lamellae are at a depth of 24 to 60 inches. They 
are 1/16 to 1 inch thick. The total thickness of all the 
lamellae in the solum is less than 6 inches. The content 
of gravel is 0 to 5 percent throughout the profile. 


v9. ItIS loamy Sand Or Sand. Ne DW NoriZon also Is 
loamy sand or sand. It has hue of 7.5YR or 10YR and 
value and chroma of 4 or 5. The Bt part of the E&Bt 
horizon has hue of 7.5YR or 10YR and value and 
chroma of 4 or 5. It is sandy loam or loamy sand. The E 
part has hue of 7.5YR or 10YR, value of 4 to 6, and 
chroma of 4 or 5. It is sand or loamy sand. The C 
horizon has value of 5 or 6 and chroma of 4 to 6. It is 
medium acid or slightly acid. 


Crosier Series 


The Crosier series consists of somewhat poorly 
drained, moderately slowly permeable soils on till plains 
and moraines. These soils formed in glacial till. Slopes 
range from 0 to 4 percent. 

Crosier soils are similar to Aubbeenaubbee, Blount, 
and Whitaker soils and are adjacent to Barry, Miami, and 
Wawasee soils. Aubbeenaubbee soils have more sand in 
the surface soil and in the upper part of the subsoil than 
the Crosier soils. Blount soils have more clay in the 
subsoil than the Crosier soils. Whitaker soils are 
stratified in the lower part of the subsoil and in the 
underlying material. Barry soils have a surface layer that 
is thicker and darker than that of the Crosier soils and 
have a dominantly grayish subsoil. They are in the lower 
positions on the landscape. Miami and Wawasee soils 
are browner than the Crosier soils. They are in the 
higher positions on the landscape. 

A typical pecon of Crosier loam, 0 to 1 percent slopes, 
in a cultivated field; 1,285 feet west and 30 feet south of 
the northeast corner of sec. 26, T. 34.N., R. 5 E. 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; moderate fine 
granular structure; friable; common medium and fine 
roots; slightly acid; abrupt smooth boundary. 

Btg—9 to 20 inches; grayish brown (10YR 5/2) clay 
loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; firm; common fine roots; thin 
continuous dark gray (10YR 4/1) clay films on faces 
of peds; few black (10YR 2/1) iron and manganese 
oxide stains; about 2 percent gravel; neutral; clear 
smooth boundary. 

Bt—20 to 36 inches; brown (10YR 5/3) clay loam; many 
medium faint light brownish gray (10YR 6/2) 
mottles; moderate medium and coarse subangular 
blocky structure; firm; few fine roots; thin continuous 
dark gray (10YR 4/1) clay films on faces of peds; 
few black (10YR 2/1) iron and manganese oxide 
stains; about 4 percent gravel; neutral; clear wavy 
boundary. 

C—-36 to 60 inches; brown (10YR 5/3) loam; common 
medium distinct gray (10YR 6/1) mottles; massive; 
friable; few light gray (10YR 7/2) streaks; about 7 


alkaline 


The solum is 26 to 40 inches thick. The content of 
coarse fragments ranges from 1 to 10 percent 
throughout the profile. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. Some pedons have an E horizon, which is loam, fine 
sandy loam, silt loam, or sandy loam. The Bt horizon has 
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 2 to 
4. It is loam, sandy clay loam, or clay loam. Some 
pedons have a BC horizon, which is neutral to 
moderately alkaline loam or sandy loam. The C horizon 
has hue of 10YR or 2.5Y and chroma of 2 to 4, It is 
loam or sandy loam. 


Del Rey Series 


The Del Rey series consists of somewhat poorly 
drained, slowly permeable soils on lake plains. These 
soils formed in lacustrine sediments. Slopes range from 
0 to 2 percent. 

Del Rey soils are similar to Blount soils and are 
adjacent to Toledo soils. Blount soils formed in glacial till 
and have a higher content of coarse fragments in the 
lower part of the subsoil and in the underlying material 
than the Del Rey soils. Toledo soils have a surface layer 
that is thicker and darker than that of the Del Rey soils. 
They are in the lower positions on the landscape. 

A typical pedon of Del Rey silt loam, in a cultivated 
field; 35 feet west and 1,300 feet north of the southeast 
corner of sec. 1, T. 34.N.,R.5E. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; friable; many fine roots; about 4 
percent gravel; slightly acid; abrupt smooth 
boundary. 

BE—8 to 12 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium faint grayish brown 
(10YR 5/2) mottles; moderate medium and thick 
platy structure parting to moderate fine subangular 
blocky; firm; common fine roots; about 1 percent 
gravel; slightly acid; abrupt smooth boundary. 

Bt1—12 to 26 inches; dark yellowish brown (10YR 4/4) 
silty clay ijoam; many medium faint yellowish brown 
(10YR 5/6) and grayish brown (10YR 5/2) mottles; 
strong medium subangular blocky structure; firm; 
common fine roots; thick continuous dark grayish 
brown (10YR 4/2) clay films on faces of peds and 
lining pores; about 1 percent gravel; slightly acid; 
clear wavy boundary. 

Bt2—26 to 30 inches; yellowish brown (10YR 5/4) silty 
clay loam; many coarse faint grayish brown (10YR 
5/2) mottles; strong medium subangular blocky 
structure; firm; few fine roots; thick continuous dark 
grayish brown (10YR 4/2) clay films on faces of 


wavy boundary. 

Bt3—30 to 36 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; many fine faint yellowish brown 
(10YR 5/6) mottles; strong medium subangular 
blocky structure; firm; thick continuous very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds; mildly alkaline; abrupt smooth boundary. 

C—36 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam; common fine faint grayish brown (10YR 
5/2) mottles; massive; firm; strong effervescence; 
moderately alkaline. 


The solum is 30 to 44 inches thick. The Ap horizon 
has chroma of 1 or 2. It is silt loam or loam. Some 
pedons have an E horizon. The BE horizon has value of 
5 or 6 and chroma of 3 or 4. The Bt1 and Bt2 horizons 
have hue of 10YR or 2.5Y and value and chroma of 4 to 
6. The Bt3 horizon has hue of 10YR or 2.5Y, value of 4 
or 5, and chroma of 2 to 6. It is stratified with silty clay in 
some pedons. It is neutral to moderately alkaline. The C 
horizon has hue of 10YR or 2.5, value of 4 to 6, and 
chroma of 2 to 6. It is dominantly silt loam or silty clay 
loam. In some pedons, however, it is stratified with clay 
loam or sandy loam or with thin layers of fine sand. 


Edwards Series 


The Edwards series consists of very poorly drained 
soils in depressions, in potholes, and around lakes on 
outwash plains, till plains, and moraines. These soils 
formed in organic material over marl. Permeability is 
moderately slow to moderately rapid in the organic 
material. Slopes range from 0 to 2 percent. 

Edwards soils are similar to Palms soils and are 
adjacent to Gravelton, Houghton, and Wallkill soils. 
Palms soils are underlain by sandy or loamy material 
within a depth of 50 inches. Gravelton soils do not have 
a mucky surface layer. They are in the slightly higher 
positions on the landscape. Houghton soils formed in 
more than 51 inches of organic material. They are 
slightly lower on the landscape than the Edwards soils. 
Wallkill soils have a mineral surface layer. They are in 
the slightly higher positions on the landscape. 

A typical pedon of Edwards muck, drained, in an idle 
area; 1,320 feet south and 160 feet east of the center of 
sec. 36, T. 33 N., R. 5 E. 


Oai—0 to 6 inches; sapric material, black (N 2/0) 
broken face and rubbed, black (N 2/0) dry; less than 
5 percent fiber, less than 1 percent rubbed; 
moderate fine and medium granular structure; very 
friable; many fine and medium roots; neutral; abrupt 
smooth boundary. 

Oa2—6 to 12 inches; sapric material, black (N 2/0) 
broken face and rubbed; less than 5 percent fiber, 
less than 1 percent rubbed; weak medium and 


ana medium roots; neutral, abrupt smootn boundafly. 

Oa3—12 to 18 inches; sapric material, black (N 2/0) 
broken face and rubbed; less than 5 percent fiber, 
less than 1 percent rubbed; moderate fine and very 
fine subangular blocky structure; friable; few fine 
roots; neutral; clear smooth boundary. 

Oa4—18 to 34 inches; sapric material, black (SYR 2/1) 
broken face and rubbed; about 10 percent fiber, less 
than 1 percent rubbed; moderate fine and very fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

2C—34 to 60 inches; olive gray (5Y 5/2) marl; massive; 
friable; violent effervescence; moderately alkaline. 


The organic material is 16 to 48 inches thick. It is 
derived primarily from herbaceous plants, but it has 
woody fragments in some pedons. It ranges from 
medium acid to mildly alkaline. 

The surface tier has hue of 10YR, value of 2, and 
chroma of 1 or 2 or is black (N 2/0). The subsurface and 
bottom tiers have hue of 10YR, 7.5YR, or 5YR, value of 
2 or 3, and chroma of 1 or 2, or they are black (N 2/0). 
Some pedons have layers of hemic material less than 10 
inches thick. The 2C horizon has hue of 10YR, 2.5Y, or 
5Y, value of 5 to 8, and chroma of 1 or 2. in some 
pedons the marl has layers of sandy material within a 
depth of 51 inches. The total thickness of these layers is 
less than 8 inches. 


Gilford Series 


The Gilford series consists of very poorly drained soils 
on outwash plains. These soils formed in glacial outwash 
over sand and gravelly coarse sand. They are 
moderately rapidly permeable in the subsoil and very 
rapidly permeable in the underlying material. Slopes 
range from 0 to 2 percent. 

Gilford soils are similar to Gravelton and Sebewa soils 
and are adjacent to Brady, Bronson, and Palms soils. 
Gravelton soils have a solum that is thinner than that of 
the Gilford soils. Sebewa soils have more clay in the 
subsoil than the Gilford soils. Brady and Bronson soils 
do not have a thick, dark surface layer and are browner 
throughout than the Gilford soils. They are in the higher 
positions on the landscape. Palms soils are organic to a 
depth of more than 16 inches. They are in the lower 
positions on the landscape. 

A typical pedon of Gilford sandy loam, gravelly 
substratum, in a cultivated field; 1,850 feet west and 770 
feet south of the northeast corner of sec. 12, T. 34.N., 
R.5E. 


Ap—O to 9 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak medium granular 
structure; very friable; many fine roots; about 1 


boundary. 

A—9 to 12 inches; very dark gray (10YR 3/1) fine sandy 
loam, gray (10YR 5/1) dry; weak medium granular 
structure; very friable; common fine roots; medium 
acid; abrupt wavy boundary. 

Bg1—12 to 18 inches; grayish brown (10YR 5/2) loamy 
sand; common medium distinct dark yellowish brown 
(10YR 4/4) and yellowish brown (10YR 5/4) 
mottles; weak medium granular structure; very 
friable; few fine roots; medium acid; abrupt wavy 
boundary. 

Bg2—-18 to 24 inches; dark gray (10YR 4/1) sandy clay 
loam; common medium prominent dark brown 
(7.5YR 4/4) and strong brown (7.5YR 5/8) mottles; 
weak medium subangular blocky structure; firm; few 
fine roots; about 1 percent gravel; medium acid; 
abrupt wavy boundary. 

Bg3—24 to 35 inches; dark gray (10YR 4/1) sandy loam; 
common medium prominent strong brown (7.5YR 
5/8) and dark yellowish brown (10YR 4/4) mottles; 
weak medium subangular blocky structure; friable; 
few fine roots; medium acid; abrupt wavy boundary. 

2Cg1—35 to 44 inches; dark gray (10YR 4/1) loamy 
sand; few fine prominent dark brown (7.5YR 4/4) 
and grayish brown (10YR 5/2) mottles; single grain; 
very friable; about 1 percent gravel; slightly acid; 
abrupt irregular boundary. 

3Cg2—44 to 55 inches; grayish brown (10YR 5/2) sand; 
few fine faint yellowish brown (10YR 5/4) mottles; 
single grain; loose; about 1 percent gravel; neutral; 
abrupt irregular boundary. 

4Cg3—55 to 60 inches; grayish brown (10YR 5/2) 
gravelly coarse sand; single grain; loose; about 25 
percent gravel; strong effervescence; mildly alkaline. 


The solum is 30 to 40 inches thick. It is medium acid 
to neutral. The depth to sandy material is less than 40 
inches. The content of gravel is 0 to 8 percent in the 
upper part of the solum and 0 to 15 percent in the lower 
part. It is 15 to 50 percent in the gravelly substratum. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2, or it is black (N 2/0). It is sandy loam, 
fine sandy loam, loamy sand, or mucky sandy loam. 
Some pedons have an E horizon, a BE horizon, or both. 
The Bg horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 
to 6, and chroma of 1 or 2. It is fine sandy loam, sandy 
loam, loamy sand, loam, or sandy clay loam. Some 
pedons have a BC horizon. The 2C horizon has hue of 
10YR or 2.5Y, value of 4 to 7, and chroma of 1 to 3. It is 
slightly acid to moderately alkaline. 


Glynwood Series 


The Glynwood series consists of moderately well 
drained, slowly permeable soils on till plains and 
moraines. These soils formed in glacial till. Slopes range 
from 1 to 4 percent. 


Pewamo soils. Blount soils are more gray in the upper 
part of the subsoil than the Glynwood soils. They are in 
shallow depressions and poorly defined drainageways. 
Morley soils are browner than the Glynwood soils. They 
are in the higher positions on the landscape. Pewamo 
soils have a surface layer that is thicker and darker than 
that of the Glynwood soils and are grayer throughout. 
They are in deep depressions and along well defined 
drainageways. 

A typical pedon of Glynwood silt loam, in a cultivated 
area of Morley-Glynwood complex, 1 to 4 percent 
slopes; 2,315 feet north and 550 feet east of the 
southwest corner of sec. 11, T. 30 N., R. 6 E. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; common fine roots; about 
2 percent gravel; slightly acid; abrupt smooth 
boundary. 

E—9 to 14 inches; brown (10YR 5/3) silt loam, very pale 
brown (10YR 7/3) dry; many fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium granular 
structure; friable; few fine roots; strongly acid; abrupt 
wavy boundary. 

2Bt1—14 to 24 inches; yellowish brown (10YR 5/4) clay; 
common fine faint yellowish brown (10YR 5/8) and 
few fine faint grayish brown (10YR 5/2) and dark 
grayish brown (10YR 4/2) mottles; moderate 
medium subangular blocky structure; firm; few fine 
roots; thin discontinuous dark grayish brown (10YR 
4/2) clay films on faces of peds and lining pores; 
few black (10YR 2/1) iron and manganese stains; 
about 3 percent gravel; medium acid; clear wavy 
boundary. 

2Bt2—24 to 33 inches; yellowish brown (10YR 5/4) clay; 
many medium faint dark grayish brown (10YR 4/2) 
and common medium faint yellowish brown (10YR 
5/6) mattles; moderate medium angular blocky 
structure; firm; thin continuous grayish brown (10YR 
5/2) clay films on faces of peds and lining pores; 
few black (10YR 2/1) iron and manganese stains; 
about 5 percent gravel; mildly alkaline; clear wavy 
boundary. 

2BC—33 to 38 inches; brown (10YR 5/3) clay loam; 
many medium faint grayish brown (10YR 5/2) and 
common medium faint dark grayish brown (10YR 
4/2) mottles; moderate medium subangular blocky 
structure; firm; thin discontinuous grayish brown 
(10YR 5/2) clay films on faces of peds and lining 
pores; about 2 percent gravel; slight effervescence; 
mildly alkaline; clear wavy boundary. 

2C1—38 to 50 inches; brown (10YR 5/3) clay loam; 
many coarse distinct grayish brown (2.5Y 5/2) and 
common coarse faint dark grayish brown (10YR 4/2) 
mottles; massive; firm; about 5 percent gravel; 


boundary. 

2C2—50 to 60 inches; brown (10YR 5/3) clay loam; 
many coarse distinct gray (10YR 6/1) mottles; 
massive; firm; about 2 percent gravel; strong 
effervescence; mildly alkaline. 


The solum is 25 to 40 inches thick. The Ap horizon 
has value of 4 or 5 and chroma of 2 or 3, The E horizon 
has value of 4 or 5 and chroma of 3 or 4. Some pedons 
do not have an E horizon. The A and E horizons are silt 
loam or loam. They are neutral to strongly acid. The 2Bt 
horizon has value of 4 or 5 and chroma of 2 to 6. It is 
clay, silty clay, or clay loam. The content of clay is 35 to 
45 percent in the particle-size control section. Some 
pedons do not have a 2BC horizon. The 2C horizon has 
value of 4 or 5 and chroma of 3 or 4. It is clay loam or 
silty clay loam. 


Gravelton Series 


The Gravelton series consists of very poorly drained 
soils on flood plains. These soils formed in sandy and 
loamy alluvium underlain by stratified sand and gravel. 
They are moderately rapidly permeable in the upper part 
and rapidly permeable or very rapidly permeable in the 
underlying material. Slopes range from 0 to 2 percent. 

Gravelton soils are similar to Gilford soils and are 
adjacent to Brady, Edwards, Palms, and Wallkill soils. 
Gilford soils have a solum that is thicker than that of the 
Gravelton soils. Brady soils do not have a thick, dark 
surface layer and are browner than the Gravelton soils. 
They are in the higher positions on the landscape. 
Edwards, Palms, and Wallkill soils are in the lower 
positions on the landscape. Edwards and Palms soils are 
organic to a depth of more than 16 inches. Wallkill soils 
have buried deposits of muck. 

A typical pedon of Gravelton loamy sand, occasionally 
flooded, in a pasture; 2,525 feet south and 125 feet east 
of the northwest corner of sec. 10, T. 34 N., R. 6 E. 


A1—0 to 6 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak medium granular 
structure; very friable; many fine and medium roots; 
about 3 percent gravel; neutral; abrupt smooth 
boundary. 

A2—6 to 12 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; few 
fine distinct dark reddish brown (2.5YR 3/4) mottles; 
weak medium subangular blocky structure parting to 
moderate coarse granular; friable; many fine and 
medium roots; neutral; abrupt wavy boundary. 

A3—12 to 16 inches; dark reddish brown (5YR 2/2) 
sandy loam, dark brown (7.5YR 3/2) dry; many fine 
distinct dark reddish brown (2.5YR 3/4) mottles; 
weak medium subangular blocky structure; friable; 
many fine roots; about 1 percent gravel; neutral; 
abrupt wavy boundary. 


pale Drown (1OYR 6/35) ary; many Tine distinct 
reddish brown (5YR 4/4) and yellowish brown 
(10YR 5/6) mottles; massive; firm; common fine 
roots; about 4 percent gravel; neutral; abrupt wavy 
boundary. 

2Cq1—22 to 28 inches; grayish brown (2.5Y 5/2) 
gravelly coarse sand; single grain; loose; few fine 
roots; about 25 percent gravel; slight effervescence; 
mildly alkaline; abrupt wavy boundary. 

2Cg2—28 to 34 inches; brown (10YR 5/3) gravelly 
coarse sand; single grain; loose; about 20 percent 
gravel; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

2Cg3—34 to 40 inches; very dark gray (5Y 3/1) and dark 
olive (6Y 3/3) sand; common coarse distinct dark 
brown (7.5YR 4/4) mottles; massive; friable; about 
10 percent gravel; mildly alkaline; abrupt wavy 
boundary. 

2Cg4—40 to 50 inches; dark brown (10YR 4/3) very 
gravelly coarse sand; single grain; very friable; about 
40 percent gravel; slight effervescence; mildly 
alkaline; abrupt wavy boundary. 

2Cg5—50 to 60 inches; very dark grayish brown (2.5Y 
3/2) very gravelly coarse sand; single grain; loose; 
about 45 percent gravel; strong effervescence; 
moderately alkaline. 


The depth to the 2C horizon is 16 to 24 inches. The A 
horizon has hue of 10YR, 7.5YR, or SYR, value of 2 or 3, 
and chroma of 1 or 2, or it is black (N 2/0). In some 
pedons it does not have mottles in the lower part. This 
horizon has a gravel content of 0 to 8 percent. It is 
slightly acid to mildly alkaline. The C and 2Cg horizons 
have hue of 10YR, 2.5Y, or 5Y, value of 3 to 6, and 
chroma of 1 to 3. The C horizon is dominantly sandy 
loam, but thin subhorizons of loam are common. The 
content of gravel in this horizon ranges from 0 to 10 
percent. The 2Cg horizon is loamy coarse sand, coarse 
sand, sand, or the gravelly or very gravelly analogs of 
these textures. The content of gravel in this horizon 
ranges from 10 to 50 percent. It generally increases with 
increasing depth. 


Griswold Series 


The Griswold series consists of well drained, 
moderately permeable soils on till plains. These soils 
formed in loamy glacial till. Slopes range from 0 to 2 
percent. 

Griswold soils are similar to Wawasee soils and are 
adjacent to Carmi, Shipshe, and Wawasee soils. 
Wawasee soils have a surface soil that is thinner and 
lighter colored than that of the Griswold soils. They are 
in the slightly higher positions on the landscape. Carmi 
and Shipshe soils have more sand and gravel throughout 
than the Griswold soils. Also, they are on lower plains. 


slopes, in a cultivated field; 800 feet north and 1,040 feet 
east of the southwest corner of sec. 2, T. 33 N., R. 6 E. 


Ap—O to 10 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium and coarse 
granular structure; friable; many medium and fine 
roots; medium acid; abrupt smooth boundary. 

A—10 to 14 inches; dark brown (10YR 3/3) loam, 
grayish brown (10YR 5/2) dry; moderate medium 
and coarse granular structure; friable; many fine 
roots; black (10YR 2/1) loam in root channels, in 
voids, and on faces of peds; medium acid; clear 
wavy boundary. 

Bti—14 to 22 inches; brown (10YR 4/3) loam; moderate 
fine and medium subangular blocky structure; friable; 
few fine roots; thin discontinuous dark brown (7.5YR 
4/4) clay films on faces of peds and fining pores; 
about 5 percent gravel; medium acid; clear wavy 
boundary. 

Bt2—22 to 34 inches; brown (10YR 4/3) sandy clay 
loam; moderate medium subangular blocky 
structure; firm; few fine roots; thick discontinuous 
dark brown (10YR 4/3) clay films on faces of peds 
and lining pores; about 5 percent gravel; slightly 
acid; abrupt wavy boundary. 

BC—34 to 39 inches; dark yellowish brown (10YR 4/4) 
loam; weak fine and medium subangular blocky 
structure; friable; few fine roots; common fine black 
(10YR 2/1) iron and manganese stains; about 7 
percent gravel; slightly acid; abrupt irregular 
boundary. 

C—339 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; friable; about 10 percent gravel; 
strong effervescence; moderately alkaline. 


The solum is 30 to 40 inches thick. The A horizon has 
value of 2 or 3 and chroma of 1 to 3. It is medium acid 
to mildly alkaline. Some pedons have an AB horizon. 
The Bt horizon has hue of 10YR or 7.5YR, value of 4 or 
5, and chroma of 3 to 5. It is loam, sandy clay loam, or 
sandy loam. The BC horizon has colors similar to those 
of the Bt horizon. it is loam or sandy loam. It is medium 
acid to mildly alkaline. Some pedons do not have a BC 
horizon. The C horizon has value of 5 or 6 and chroma 
of 3 or 4. It is mildly alkaline or moderately alkaline. 


Homer Series 


The Homer series consists of somewhat poorly 
drained soils on broad outwash plains and terraces. 
These soils formed in glacial outwash over very gravelly 
coarse sand. They are moderately permeable in the 
subsoil and very rapidly permeable in the underlying 
material. Slopes range from 0 to 2 percent. 

Homer soils are similar to Brady and Whitaker soils 
and are adjacent to Gravelton, Kosciusko, and Sebewa 
soils. Brady soils have less clay in the subsoil than the 


homer soils ana formed in lacustrine seaiments. 
Gravelton and Sebewa soils have a surface layer that is 
thicker and darker than that of the Homer soils and have 
a dominantly grayish subsoil. They are in the lower 
positions on the landscape. Kosciusko soils are browner 
than the Homer soils. They are in the higher positions on 
the landscape. 

A typical pedon of Homer sandy loam, in a cultivated 
field; 1,185 feet west and 175 feet north of the southeast 
corner of sec. 36, T. 34.N.,R. 5 E. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam, pale brown (10YR 6/3) dry; weak medium and 
coarse granular structure; friable; common fine 
roots; about 5 percent gravel; medium acid; abrupt 
smooth boundary. 

Bt—9 to 16 inches; brown (7.5YR 4/4) loam; common 
fine distinct grayish brown (10YR 5/2) and yellowish 
red (5YR 4/8) mottles; weak thick platy structure 
parting to weak fine subangular blocky; friable; 
common fine roots; thin continuous grayish brown 
(10YR 5/2) clay films lining pores; about 5 percent 
gravel; slightly acid; clear wavy boundary. 

Btg1—16 to 26 inches; dark brown (10YR 4/3) sandy 
clay loam; many medium prominent yellowish red 
(5YR 4/8) and gray (5YR 5/1) mottles; moderate 
medium subangular blocky structure; firm; few fine 
roots; thick continuous dark grayish brown (10YR 
4/2) clay films lining pores and on vertical faces of 
peds; about 10 percent gravel; stightly acid; abrupt 
wavy boundary. 

2Big2—26 to 30 inches; dark brown (7.5YR 3/2) gravelly 
sandy clay loam; many medium distinct yellowish 
brown (10YR 5/6) mottles; weak fine subangular 
blocky structure; firm; few fine roots; thin continuous 
very dark gray (10YR 3/1) clay films and organic 
coatings on faces of peds and lining pores; about 25 
percent gravel; medium acid; abrupt wavy boundary. 

2Btg3—30 to 36 inches; very dark gray (10YR 3/1) 
gravelly sandy clay loam; common medium distinct 
dark gray (10YR 4/1) and yellowish brown (10YR 
5/8) mottles; weak fine subangular blocky structure; 
firm; thin to thick discontinuous very dark gray 
(10YR 3/1) clay films and organic coatings on faces 
of peds; about 15 percent gravel; neutral, abrupt 
smooth boundary. 

3C—36 to 60 inches; brown (10YR 5/3) very gravelly 
coarse sand; single grain; loose; about 45 percent 
gravel; strong effervescence; moderately alkaline. 


The solum is 28 to 40 inches thick. The Ap horizon 
has value of 3 or 4 and chroma of 1 to 3. It is sandy 
loam, fine sandy loam, or loam. The content of gravel in 
this horizon is 5 to 10 percent. Some pedons have an E 
horizon. The Bt horizon has hue of 10YR or 7.5YR, value 
of 4 to 6, and chroma of 1 to 4. It is loam, sandy clay 


inches of this horizon is 20 to 27 percent. The content of 
gravel is 5 to 14 percent throughout this horizon. The 
2Bt horizon has hue of 10YR or 7.5YR, value of 3 to 6, 
and chroma of 1 to 3. It is the gravelly analogs of sandy 
clay loam or sandy loam. Some pedons have a 2BCg 
horizon. The 3C horizon has hue of 10YR or 2.5Y, value 
of 5 or 6, and chroma of 2 or 3. It is the gravelly or very 
gravelly analogs of coarse sand or loamy coarse sand. 
The content of gravel in this horizon ranges from 15 to 
60 percent. 


Houghton Series 


The Houghton series consists of very poorly drained, 
moderately rapidly permeable to moderately siowly 
permeable soils on broad flats on outwash plains, 
around the edges of lakes, and in depressions 
throughout the uplands. These soils formed in organic 
material that has not completely decomposed. Slopes 
range from 0 to 2 percent. 

Houghton soils are adjacent to Edwards, Paims, and 
Wallkill soils. Edwards and Palms soils are underlain by 
loamy or marly material. Wallkill soils are in the slightly 
higher positions on the landscape. They formed in 
alluvial deposits over organic material. 

A typical pedon of Houghton muck, drained, in a 
pasture; 280 feet west and 100 feet north of the 
southeast corner of sec. 34, T. 33 N., R. 7 E. 


Op—0 to 9 inches; sapric material, black (N 2/0) broken 
face and rubbed; less than 5 percent fiber, none 
rubbed; moderate medium granular structure; very 
friable; many fine and medium roots; medium acid; 
clear smooth boundary. 

Oai—9 to 28 inches; sapric material, black (65YR 2/1) 
broken face and rubbed; about 15 percent fiber, less 
than 5 percent rubbed; moderate coarse subangular 
blocky structure; very friable; many fine roots; 
neutral; clear smooth boundary. 

Oa2—28 to 38 inches; sapric material, black (10YR 2/1) 
broken face and rubbed; about 30 percent fiber, less 
than 5 percent rubbed; massive; very friable; few 
fine roots; neutral; clear smooth boundary. 

Oa3—38 to 60 inches; sapric material, black (10YR 2/1) 
broken face and rubbed; about 30 percent fiber, 5 
percent rubbed; massive; very friable; some woody 
fragments; neutral. 


The organic material is more than 51 inches thick. It is 
primarily sapric material. In some pedons, however, it 
has thin layers of hemic material. The hemic layers have 
a combined thickness of less than 10 inches. They are in 
areas where woody material is most common. The 
content of coarse fragments ranges from 0 to 10 percent 
throughout the profile. The layers within the control 
section have hue of 10YR, 7.5YR, or 5YR, value of 2 or 
3, and chroma of 1 to 3, or they are black (N 2/0). 


throughout the profile. 


Kosciusko Series 


The Kosciusko series consists of well drained sails on 
outwash plains and on knolls and ridges on moraines. 
These soils formed in loamy outwash and the underlying 
coarse sand and gravelly coarse sand. They are 
moderately permeable in the solum and very rapidly 
permeable in the underlying material. Slopes range from 
0 to 30 percent. 

The Kosciusko soils in this county have contrasting 
textures in the control section, which are not definitive 
for the series. This difference, however, does not alter 
the usefulness or behavior of the soils. 

Kosciusko soils are similar to Boyer and Ormas soils 
and are adjacent to Homer, Ormas, and Riddles soils. 
Boyer and Ormas soils have more sand in the subsoil 
than the Kosciusko soils. Homer soils have a mottled 
subsoil. They are in the lower positions on the 
landscape. Riddles soils have less gravel in the subsoil 
than the Kosciusko soils and are underlain by till. They 
are in landscape positions similar to those of the 
Kosciusko soils. 

A typical pedon of Kosciusko sandy loam, 2 to 6 
percent slopes, in an idle area; 500 feet east and 675 
feet south of the northwest corner of sec. 26, T. 33 N., 
R.7 E. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) sandy 
loam, light brownish gray (10YR 6/2) dry; weak fine 
and medium granular structure; friable; many fine 
roots; about 8 percent gravel; medium acid; abrupt 
smooth boundary. 

Bti—8 to 13 inches; yellowish brown (10YR 5/4) sandy 
loam; weak thin and medium platy structure; friable; 
many fine roots; thin discontinuous dark yellowish 
brown (10YR 4/4) clay films lining pores; about 11 
percent gravel; medium acid; clear wavy boundary. 

Bt2—13 to 22 inches; brown (7.5YR 4/4) gravelly sandy 
clay loam; weak fine and medium subangular blocky 
structure; firm; common fine roots; thin 
discontinuous dark brown (7.5YR 3/2) clay films on 
faces of peds and lining pores; about 17 percent 
gravel; strongly acid; clear wavy boundary. 

Bt3—22 to 34 inches; reddish brown (5YR 4/4) gravelly 
sandy clay loam; moderate medium subangular 
blocky structure; firm; few fine roots; thick 
continuous dark reddish brown (5YR 3/3) clay films 
on faces of peds and lining pores; about 22 percent 
gravel; strongly acid; abrupt wavy boundary. 

2BC—34 to 39 inches; dark brown (7.5YR 4/4) gravelly 
loamy sand; weak fine and medium subangular 
blocky structure; very friable; few very fine roots; 
about 20 percent gravel; medium acid; abrupt 
irregular boundary. 


Stratified coarse sand ana gravelly coarse sand; 
single grain; loose; about 35 percent gravel; strong 
effervescence; moderately alkaline. 


The solum is 24 to 40 inches thick. The content of 
gravel is 5 to 20 percent in the A horizon, 15 to 35 
percent in the Bt horizon, and 20 to 35 percent in the 
2BC horizon. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. It is silt loam, sandy loam, or sandy clay loam. Some 
pedons have an A horizon, an E horizon, or both. The Bt 
horizon has hue of 10YR, 7.5YR, or 5YR, value of 4 or 5, 
and chroma of 3 to 5. It is sandy loam, sandy clay loam, 
or the gravelly analogs of these textures. The 2BC 
horizon has the same colors as the Bt horizon. It is 
gravelly sandy loam, gravelly loamy coarse sand, or 
gravelly loamy sand. In some pedons tongues of material 
from the lower part of the Bt horizon extend into the 2C 
horizon for several feet. Some pedons have a dark 
horizon of gravelly sandy clay loam rather than or in 
addition to the 2BC horizon. The coarse sand and 
gravelly coarse sand layers in the 2C horizon vary widely 
in composition and thickness, 


Martinsville Series 


The Martinsville series consists of well drained, 
moderately permeabie soils on outwash plains, terraces, 
and moraines. These soils formed in loamy outwash and 
in the underlying stratified material. Slopes range from 0 
to 12 percent. 

Martinsville soils are similar to Riddles soils and are 
adjacent to Morley, Riddles, and Whitaker soils. Morley 
and Riddles soils are in landscape positions similar to 
those of the Martinsville soils. They are underlain by till. 
Morley soils have more clay throughout than the 
Martinsville soils, and Riddles soils have more gravel in 
the subsoil. Whitaker soils have a mottled subsoil. They 
are in the lower positions on the landscape. 

A typical pedon of Martinsville sandy loam, 0 to 2 
percent slopes, in a cultivated field; 1,500 feet south and 
150 feet east of the northwest corner of sec. 24, T. 33 
N., R.5E. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; friable; many fine roots; 
slightly acid; abrupt smooth boundary. 

BE—9 to 18 inches; brown (10YR 4/3) sandy loam; 
moderate medium platy structure parting to 
moderate fine subangular blocky; friable; common 
fine roots; thin discontinuous very dark grayish 
brown (10YR 3/2) clay films lining pores; dark 
grayish brown (10YR 4/2) material from the Ap 
horizon in old root channels and wormholes; 
medium acid; clear smooth boundary. 


sandy Clay loam; moderate medium subangular 
blocky structure; friable; common fine roots; 
common distinct light brownish gray (10YR 6/2) 
clean sand grains on faces of peds; thin 
discontinuous dark brown (7.5YR 3/2) clay films on 
faces of some peds and lining pores; medium acid; 
clear wavy boundary. 

Bt2-—24 ta 40 inches; brown (7.5YR 4/4) sandy clay 
loam; moderate medium angular and subangular 
blocky structure; firm; few fine roots; thin continuous 
dark brown (7.5YR 3/2) clay films on faces of peds 
and lining pores; slightly acid; abrupt wavy boundary. 

BC—40 to 50 inches; yellowish brown (10YR 5/4) 
stratified sandy loam and loam; weak coarse 
subangular blocky structure; friable; about 5 percent 
gravel; neutral; gradual wavy boundary. 

2C—50 to 60 inches; yellowish brown (10YR 5/4) 
stratified silt loam, sandy loam, and loamy sand; 
massive; very friable; about 10 percent fine pebbles 
in the strata of loamy sand; strong effervescence; 
mildly alkaline. 


The thickness of the solum is dominantly 40 to 52 
inches, but it ranges from 40 to more than 60 inches. 
The content of coarse fragments ranges from 0 to 10 
percent throughout the profile. 

The Ap horizon has chroma of 2 or 3. It is sandy loam, 
loam, or silt loam. Some pedons have an AB or E 
horizon. Some do not have a BE horizon. The Bt horizon 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 3 to 6. It is sandy loam, loam, or sandy clay loam. The 
BC horizon has hue of 10YR or 7.5YR, value of 4 or 5, 
and chroma of 3 to 6. It is loam or sandy loam and is not 
stratified in some pedons. The 2C horizon has value of 4 
or 5 and chroma of 2 to 4. It is silt loam, loam, sandy 
loam, or loamy sand. 


Metea Series 


The Metea series consists of well drained soils on 
knolls and ridges on till plains and moraines. These soils 
formed in sandy material and the underlying glacial till. 
They are rapidly permeable in the upper part and 
moderately permeable or moderately slowly permeable in 
the lower part. Slopes range from 0 to 25 percent. 

Metea soils are similar to Owosso soils and are 
adjacent to Aubbeenaubbee, Miami, Owosso, Riddles, 
and Wawasee soils. Owosso soils have more clay and 
less sand in the surface layer and in the upper part of 
the subsoil than the Metea soils. Aubbeenaubbee soils 
are mottled. They are in the lower positions on the 
landscape. Miami, Riddles, and Wawasee soils have 
more clay and less sand in the upper part of the subsoil 
than the Metea soils. They are on side slopes or knolls. 


slopes, in a Cultivated tleld; 349 feet south and 700 feet 
west of the northeast corner of sec. 25, T. 32.N.,R.5€. 


Ap—0 to 10 inches; dark brown (10YR 4/3) loamy sand, 
light brownish gray (10YR 6/2) dry; weak medium 
granular structure; very friable; many fine roots; 
medium acid; abrupt wavy boundary. 

E1—10 to 20 inches; yellowish brown (10YR 5/6) loamy 
sand; weak fine granular structure; very friable; few 
fine roots; slightly acid; clear wavy boundary. 

E2—20 to 32 inches; yellowish brown (10YR 5/6) loamy 
sand; weak medium granular structure; very friable; 
few fine roots; slightly acid; abrupt wavy boundary. 

Bt1—32 to 40 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky 
structure; friable; few fine roots; thin discontinuous 
dark brown (10YR 4/3) clay films lining pores; 
neutral; abrupt wavy boundary. 

2Bt2—40 to 50 inches; yellowish brown (10YR 5/6) clay 
loam; many medium faint yellowish brown (10YR 
5/4) mottles; moderate medium subangular blocky 
structure; firm; thin discontinuous dark brown (10YR 
4/3) clay films on faces of peds and lining pores; 
few fine pebbles; neutral; abrupt wavy boundary. 

2C—S50 to 60 inches; yellowish brown (10YR 5/6) loam; 
common medium faint light brownish gray (10YR 
6/2) mottles; massive; firm; about 3 percent gravel; 
strong effervescence; mildly alkaline. 


The thickness of the solum ranges 40 to 60 inches. 
The thickness of the sandy material ranges 20 to 40 
inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 to 
4. It is loamy fine sand or loamy sand. It is medium acid 
to neutral. Some pedons have a BE horizon. The E 
horizon has hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 3 to 6. It is loamy sand, loamy fine sand, 
sand, or fine sand. The Bt horizon has value and chroma 
of 4 or 5. It is sandy loam, fine sandy loam, or sandy 
clay loam. The 2Bt horizon has value of 4 or 5 and 
chroma of 3 to 6. In some pedons it has no mottles. It is 
clay loam or loam. Some pedons have a 2BC horizon. 
The 2C horizon has value of 5 or 6 and chroma of 3 to 
6. 


Miami Series 


The Miami series consists of well drained soils on till 
plains and moraines. These soils formed in glacial till. 
They are moderately permeable in the subsoil and 
moderately stowly permeable in the underlying material. 
Slopes range from 2 to 25 percent. 

Miami soils are similar to Morley and Wawasee soils 
and are adjacent to Aubbeenaubbee, Crosier, Metea, 
and Owosso soils. Morley soils have more clay in the 
lower part of the subsoil and in the underlying material 
than the Miami soils. Wawasee soils have more sand in 


Crosier soils are mottled in the upper part of the subsoll. 
They are in the lower positions on the landscape. Metea 
and Owosso soils have more sand in the surface layer 
and in the upper part of the subsoil than the Miami soils. 
They are in landscape positions similar to those of the 
Miami soils. 

A typical pedon of Miami loam, 2 to 6 percent slopes, 
in a cultivated field; 875 feet west and 1,100 feet north 
of the center of sec. 13, T. 31.N., R.7 E. 


Ap—O to 8 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; moderate medium granular 
structure; friable; many medium roots; about 2 
percent gravel; medium acid; abrupt smooth 
boundary. 

Bti—8 to 18 inches; dark brown (7.5YR 4/4) clay loam; 
moderate medium subangular blocky structure; 
friable; common medium roots; thin discontinuous 
yellowish brown (10YR 5/4) clay films on faces of 
peds and lining pores; about 1 percent gravel; 
medium acid; clear wavy boundary. 

Bt2—18 to 26 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium angular blocky 
structure; firm; few fine roots; medium discontinuous 
brown (10YR 5/3) clay films on faces of peds and 
lining pores; about 2 percent gravel; slightly acid; 
clear wavy boundary. 

Bt83—26 to 30 inches; dark brown (10YR 4/3) clay loam; 
weak medium subangular blocky structure; friable; 
medium discontinuous dark brown (7.5YR 4/4) clay 
films on faces of peds; about 3 percent gravel; 
slightly acid; clear wavy boundary. 

BC—30 to 36 inches; dark yellowish brown (10YR 4/4) 
clay loam; weak medium subangular blocky 
structure; firm; about 3 percent gravel; neutral; 
abrupt wavy boundary. 

C1—36 to 48 inches; yellowish brown (10YR 5/4) loam; 
massive; firm; common light brownish gray (10YR 
6/2) streaks; about 5 percent gravel; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2—48 to 60 inches; brown (10YR 5/3) loam; massive; 
firm; few gray (10YR 6/1) streaks; about 5 percent 
gravel; strong effervescence; moderately alkaline. 


The thickness of the solum typically is 34 to 40 inches, 
but it ranges from 24 to 40 inches. The Ap horizon has 
value of 3 to 5 and chroma of 2 or 3. It is loam, fine 
sandy loam, sandy loam, or clay loam. Some pedons 
have a thin E or BA horizon. The Bt horizon has hue of 
10YR or 7.5YR, value of 4 to 6, and chroma of 3 to 6. It 
is clay loam or silty clay loam. It is slightly acid to 
strongly acid. The BC horizon has colors similar to those 
of the Bt horizon. It is neutral or mildly alkaline and has 
free carbonates in some pedons. Some pedons do not 


and chroma of 3 or 4. 


Morley Series 


The Morley series consists of well drained, moderately 
slowly permeable soils on till plains and moraines. These 
soils formed in glacial till. Slopes range from 1 to 25 
percent. 

Morley soils are similar to Miami soils and are adjacent 
to Blount, Glynwood, and Martinsville soils. Miami soils 
have less clay and more sand in the upper part of the 
solum than the Morley soils. Blount and Glynwood soils 
have mottles in the upper part of the subsoil. They are 
on foot slopes and in swales. Martinsville soils have less 
clay in the subsoil than the Morley soils and are 
underlain by stratified material. They are in landscape 
positions similar to those of the Morley soils. 

A typical pedon of Morley loam, in a cultivated area of 
Morley-Glynwood complex, 1 to 4 percent slopes; 2,690 
feet west and 1,150 feet north of the southeast corner of 
sec. 18, T. 30 N., R. 6 E. 


Ap—6O to 9 inches; very dark grayish brown (10YR 3/2) 
toam, light brownish gray (1OYR 6/2) dry; moderate 
medium granular structure; friable; many fine roots; 
about 1 percent gravel; medium acid; abrupt smooth 
boundary. 

Bti—9 to 18 inches; yellowish brown (10YR 5/4) clay 
loam; strong medium angular blocky structure; firm; 
common fine roots; thin continuous brown (10YR 
§/3) silt coatings on faces of peds; strongly acid; 
abrupt wavy boundary. 

2Bt2—18 to 32 inches; dark yellowish brown (10YR 4/4) 
clay; strong medium angular blocky structure; firm; 
few fine roots; thin continuous dark brown (10YR 
3/3) clay films on faces of peds and lining pores; 
medium acid; clear wavy boundary. 

2BC—32 to 42 inches; brown (10YR 4/3) clay loam; few 
fine distinct gray (10YR 6/1) mottles; weak medium 
angular blocky structure; firm; about 1 percent 
gravel; strong effervescence; mildly aikaline; gradual 
wavy boundary. 

2C—42 to 60 inches; brown (10YR 5/3) clay loam; 
commion fine distinct gray (10YR 6/1) mottles; 
massive; firm; about 1 percent gravel; strong 
effervescence; moderately alkaline. 


The solum is 24 to 44 inches thick. It has a gravel 
content of 0 to 8 percent. 

The Ap horizon has value of 3 or 4. It is dominantly 
loam or silt loam, but in severely eroded areas it is silty 
clay loam. It is strongly acid to slightly acid. Some 
pedons have an E horizon. Some have a BA horizon. 
The Bt horizon has hue of 10YR or 7.5YRA, value of 4 or 
5, and chroma of 3 to 6. In some pedons it is mottled in 
the lower part. It is clay foam, silty clay loam, or clay. It is 
strongly acid to slightly acid. The 2BC horizon has hue of 


silty clay loam or clay loam. It is slightly acid to 
moderately alkaline. The 2C horizon has chroma of 3 or 
4. It is clay loam or silty clay loam. It is mildly alkaline or 
moderately alkaline. 


Ormas Series 


The Ormas series consists of well drained soils on 
outwash plains and terraces and on knolls and ridges in 
the uplands. These soils formed in sandy outwash 
reworked by the wind. They are rapidly permeable in the 
upper part of the solum, moderately rapidly permeable in 
the lower part, and rapidly permeable or very rapidly 
permeable in the underlying material. Slopes range from 
0 to 12 percent. 

Ormas soils are similar to Boyer, Coloma, and 
Kosciusko soils and are adjacent to Bronson, Kosciusko, 
and Riddies soils. Boyer and Kosciusko soils have a 
solum that is thinner than that of the Ormas soils. 
Coloma soils have less clay in the lower part of the 
subsoil than the Ormas soils. Also, they contain less 
gravel. Bronson soils have a mottled subsoil. They are in 
the lower positions on the landscape. Riddles soils have 
more clay in the surface layer and in the underlying 
material than the Ormas soils. They are in landscape 
positions similar to those of the Ormas soils. 

A typical pedon of Ormas loamy sand, 2 to 6 percent 
slopes, in a cultivated field; 2,125 feet west and 875 feet 
north of the southeast corner of sec. 17, T. 30 N., R.5 


Ap—O to 10 inches; brown (10YR 4/3) loamy sand, 
brown (10YR 5/3) dry; weak medium granular 
structure; very friable; many fine roots; neutral; 
abrupt smooth boundary. 

E1—10 to 22 inches; yellowish brown (10YR 5/6) loamy 
sand; weak medium granular structure; very friable; 
common fine roots; slightly acid; clear wavy 
boundary. 

E2—22 to 34 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; slightly acid; abrupt smooth 
boundary. 

Bti—34 to 39 inches; brown (7.5YR 4/4) sandy loam; 
weak medium subangular blocky structure; friable; 
thin discontinuous dark brown (7.5YR 3/2) clay films 
lining pores; about 5 percent gravel; neutral; abrupt 
wavy boundary. 

2Bt2—39 to 48 inches; brown (7.5YR 4/4) gravelly 
sandy loam; weak medium subangular blocky 
structure; friable; thin discontinuous dark brown 
(7.5YR 3/2) clay films lining pores; about 15 percent 
gravel; neutral; abrupt wavy boundary. 

2C1—48 to 52 inches; brown (7.5YR 4/4) gravelly 
coarse sand; single grain; loose; about 30 percent 
gravel; strong effervescence; moderately alkaline, 
clear wavy boundary. 


gravelly Coarse sand, single grain, \OOSe, AaDOUT co 
percent gravel; strong effervescence; moderately 
alkaline. 


The thickness of the solum typically is 45 to 55 inches, 
but it ranges from 45 to 65 inches. The A horizon has 
value of 3 to 5 and chroma of 2 or 3. The E horizon has 
value of 4 to 6 and chroma of 3 to 6. The A and E 
horizons are loamy sand, loamy fine sand, or sand. 
Some pedons do not have an E2 horizon. The Bt and 
2Bt horizons have hue of 10YR, 7.5YR, or 5YR, value of 
4 or 5, and chroma of 3 to 6. They are sandy loam, 
gravelly sandy loam, sandy clay loam, or gravelly sandy 
clay loam. Some pedons have a B’t horizon or a BC 
horizon. These horizons have colors similar to those of 
the Bt horizon. They are sandy loam, loamy sand, sandy 
clay loam, or the gravelly analogs of these textures. The 
2C horizon is gravelly coarse sand, sand, or coarse 
sand. It is mildly alkaline or moderately alkaline. 


Owosso Series 


The Owosso series consists of well drained soils on till 
plains and moraines. These soils formed in glacial 
outwash and the underlying glacial till. They are 
moderately rapidly permeable in the upper part of the 
solum and moderately slowly permeable in the lower part 
and in the underlying material. Slopes range from 2 to 25 
percent. 

Owosso soils are similar to Metea soils and are 
adjacent to Metea, Miami, and Morley soils. The adjacent 
soils are in landscape positions similar to those of the 
Owosso soils. Metea soils have a thick, sandy surface 
layer and have less clay in the upper part of the subsoil 
than the Owosso soils. Miami soils have more clay in the 
upper part of the subsoil than the Owosso soils and 
have less clay in the underlying material. Morley soils 
have less sand and more clay in the upper part of the 
subsoil than the Owosso soils. 

A typical pedon of Owosso sandy loam, in a cultivated 
area of Miami-Owosso-Metea complex, 2 to 8 percent 
slopes; 1,600 feet east and 650 feet south of the 
northwest corner of sec. 34, T. 34.N., R. 7 E. 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) sandy 
foam, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; friable; common fine roots; about 
5 percent gravel; neutral; abrupt smooth boundary. 

BA—$9 to 15 inches; brown (7.5YR 4/4) sandy loam; 
weak fine subangular blocky structure; friable; few 
fine roots; about 7 percent gravel; neutral; gradual 
wavy boundary. 

Bti—15 to 28 inches; brown (7.5YR 4/4) loam; weak 
medium subangular blocky structure; firm; few fine 
roots; thin discontinuous dark brown (10YR 3/3) 
clay films on faces of peds; about 7 percent gravel; 
slightly acid; abrupt wavy boundary. 


moderate medium supangular DIOCKY SUUCIUTE, TNITI, 
few fine roots; thin discontinuous dark brown (10YR 
3/3) clay films on faces of peds; about 14 percent 
gravel; neutral; abrupt wavy boundary. 

2Bt3—36 to 44 inches; yellowish brown (10YR 5/4) clay 
loam; few fine faint grayish brown (10YR 5/2) 
mottles; moderate medium angular blocky structure; 
firm; thin continuous dark brown (10YR 4/3) clay 
films on faces of peds and lining pores; about 5 
percent gravel; neutral; clear wavy boundary. 

2C—44 to 60 inches; brown (10YR 5/3) clay loam; few 
fine faint gray (10YR 5/1) mottles; massive; firm; 
about 5 percent gravel; strong effervescence; 
moderately alkaline. 


The solum is 30 to 48 inches thick. The Ap horizon 
has value of 4 or 5 and chroma of 2 or 3. It is sandy 
loam or fine sandy loam. Some pedons have an E 
horizon, which has hue of 10YR, value of 5 or 6, and 
chroma of 3 or 4. The A, E, BA, and Bt horizons are 
strongly acid to neutral. The BA and Bt horizons have 
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3 
to 6. The Bt horizon is sandy loam or loam. The 2Bt 
horizon has value of 4 or 5 and chroma of 3 to 6. It is 
clay loam or silty clay loam. It is strongly acid to mildly 
alkaline. The 2C horizon has value of 4 or 5 and chroma 
of 3 or 4. It is clay loam or silty clay loam. 


Palms Series 


The Palms series consists of very poorly drained soils 
in depressions on outwash plains, lake plains, till plains, 
and moraines. These soils formed in organic material 
over loamy and sandy material. They are moderately 
rapidly permeable to moderately slowly permeable in the 
organic material and moderately slowly permeable to 
rapidly permeable in the underlying material. Slopes 
range from 0 to 2 percent. 

Palms soils are similar to Edwards soils and are 
adjacent to Barry, Gilford, Gravelton, Sebewa, and 
Wailkill soils. Edwards soils are underlain by marl. Barry, 
Gilford, Gravelton, and Sebewa are mineral soils. They 
are in the slightly higher positions on the landscape. 
Wallkill soils formed in alluvial deposits over organic 
material. They are in the slightly higher positions on the 
landscape. 

A typical pedon of Palms muck, gravelly substratum, 
drained, in a pasture; 1,330 feet east and 75 feet north 
of the center of sec. 11, T. 34.N., R. 7 E. 


Op—0 to 9 inches; sapric material, black (N 2/0) broken 
face and rubbed; about 1 percent fiber, a trace 
rubbed; moderate medium granular structure; very 
friable; many fine roots; about 10 percent mineral 
material; slightly acid; abrupt smooth boundary. 


broken face and rubbed; about 5 percent fiber, a 
trace rubbed; moderate fine subangular blocky 
structure; friable; many fine roots; about 5 percent 
mineral material; neutral; clear smooth boundary. 

Oa2—14 to 22 inches; sapric material, black (GYR 2/1) 
broken face, black (10YR 2/1) rubbed; about 8 
percent fiber, 1 percent rubbed; weak medium 
subangular blocky structure; friable; common fine 
roots; neutral; clear wavy boundary. 

Oa3—22 to 28 inches; sapric material, dark reddish 
brown (5YR 2/2) broken face, black (10YR 2/1) 
rubbed; about 15 percent fiber, 1 percent rubbed; 
weak medium subangular blocky structure; friable; 
common fine roots; slightly acid; abrupt smooth 
boundary. 

2Cg1—28 to 36 inches; dark olive gray (5Y 3/2) sandy 
clay loam; massive; firm; about 2 percent gravel; 
neutral; clear wavy boundary. 

2Cg2—36 to 42 inches; olive gray (SY 4/2) loam; 
massive; very friable; about 8 percent gravel; mildly 
alkaline; abrupt wavy boundary. 

3Cg3—42 to 52 inches; dark gray (5Y 4/1) gravelly 
coarse sand; single grain; loose; about 28 percent 
gravel; mildly alkaline; gradual wavy boundary. 

8Cg4—52 to 60 inches; dark gray (5Y 4/1) gravelly 
coarse sand; single grain; loose; about 22 percent 
gravel; strong effervescence; mildly alkaline. 


The organic material is 16 to 48 inches thick. It is 
derived primarily from herbaceous plants. In some 
pedons, however, it has woody fragments. 

The Op and Oa horizons have hue of 10YR, 7.5YR, or 
5YR, value of 2 or 3, and chroma of 1 to 3, or they are 
black (N 2/0). They are strongly acid to moderately 
alkaline. The 2Cg horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 3 to 6, and chroma of 1 or 2. It is silty clay 
loam, clay loam, sandy clay loam, loam, silt loam, or 
sandy loam. It is slightly acid to mildly alkaline. The 
content of coarse fragments in this horizon ranges from 
0 to 10 percent. The 3Cg horizon, if it occurs, has hue of 
10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 to 3. 
It is gravelly loamy coarse sand or gravelly coarse sand. 
The content of coarse fragments in this horizon ranges 
from 20 to 50 percent. 


Pewamo Series 


The Pewamo series consists of very poorly drained, 
moderately slowly permeable soils on till plains and 
moraines. These soils formed in glacial till. Slopes range 
from 0 to 2 percent. 

Pewamo soils are similar to Barry soils and are 
adjacent to Blount, Glynwood, and Washtenaw soils. 
Barry soils have less clay in the subsoil and underlying 
material than the Pewamo soils. Blount and Glynwood 
soils do not have a thick, dark surface layer. They are in 
the higher positions on the landscape. Washtenaw soils 


material. They are in the slightly higher positions on the 
landscape. 

A typical pedon of Pewamo silty clay loam, in a 
cultivated field; 325 feet east and 1,650 feet south of the 
northwest corner of sec. 34, T. 31.N., R. 7 E. 


Ap—O to 10 inches; black (10YR 2/1) silty clay loam, 
dark gray (N 4/0) dry; weak medium granular 
structure; friable; many fine roots; about 2 percent 
gravel; neutral; abrupt smooth boundary. 

AB—10 to 14 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; weak medium 
angular blocky structure; firm; common fine roots; 
about 5 percent gravel; neutral; clear wavy 
boundary. 

Btg1—14 to 26 inches; gray (10YR 5/1) silty clay; many 
medium distinct yellowish brown (10YR 5/8) mottles; 
moderate medium angular blocky structure; firm; few 
fine roots; medium continuous dark gray (10YR 4/1) 
clay films on faces of peds; very dark gray (10YR 
3/1) channel fillings; about 3 percent gravel; neutral; 
clear wavy boundary. 

Btg2—26 to 37 inches; dark gray (10YR 4/1) silty clay 
loam; many medium distinct strong brown (7.5YR 
5/8) mottles; moderate medium prismatic structure 
parting to moderate medium angular blocky; firm; 
medium continuous very dark gray (10YR 3/1) clay 
films on faces of peds; very dark gray (10YR 3/1) 
channel fillings; about 8 percent gravel; neutral; 
abrupt wavy boundary. 

Cg—37 to 60 inches; dark grayish brown (10YR 4/2) 
clay loam; common medium faint dark gray (10YR 
4/1) mottles; massive; firm; about 5 percent gravel; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 50 
inches. It coincides with the depth to effervescent 
material. The content of coarse fragments in the solum 
is 2 to 10 percent. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is silty clay loam, silt loam, or clay loam. The Btg 
horizon has hue of 10YR or 5Y, value of 4 to 6, and 
chroma of 1 to 3. It is silty clay loam, silty clay, or clay 
loam. The C horizon has hue of 10YR or 5Y, value of 4 
to 6, and chroma of 1 or 2. It is clay loam or silty clay 
loam. 


Rensselaer Series 


The Rensselaer series consists of very poorly drained, 
moderately permeable soils in lacustrine basins on till 
plains, terraces, and outwash plains. These soils formed 
in stratified lacustrine sediments. Slopes range from 0 to 
2 percent. 

Rensselaer soils are similar to Barry and Sebewa soils 
and are adjacent to Washtenaw and Whitaker soils. 


subsoil or in the underlying material. sebewa Solis are 
underlain by sand and gravelly coarse sand. Washtenaw 
soils formed in recent alluvium and the underlying glacial 
material. They are in depressions. Whitaker soils do not 
have a thick, dark surface layer. They are in the higher 
positions on the landscape. 

A typical pedon of Rensselaer loam, in a cultivated 
field; 1,650 feet east and 550 feet north of the southwest 
corner of sec. 14, T. 31.N., R. 7 E. 


Ap—0 to 9 inches; very dark brown (10YR 2/2) loam, 
gray (10YR 5/1) dry; moderate fine granular 
structure; friable; many fine roots; about 4 percent 
gravel; slightly acid; abrupt smooth boundary. 

AB—9 to 15 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; firm; few fine roots; about 1 
percent gravel; neutral; clear wavy boundary. 

2Btg—15 to 30 inches; gray (10YR 5/1) sandy clay 
loam; common medium faint yellowish brown (10YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; few fine roots; thin discontinuous 
dark grayish brown (10YR 4/2) clay films on faces 
of peds; about 2 percent gravel; neutral; clear wavy 
boundary. 

2BCg—30 to 42 inches; gray (10YR 5/1) sandy loam; 
common medium distinct yellowish brown (10YR 
5/8) and common medium prominent grayish brown 
(2.5Y 5/2) mattles; moderate medium subangular 
blocky structure; friable; thin discontinuous gray 
(10YR 6/1) clay films lining pores; mildly alkaline; 
abrupt wavy boundary. 

8Cg—42 to 60 inches; gray (10YR 5/1), light olive brown 
(2.5Y 5/4), and olive brown (2.5Y 4/4) stratified 
sandy loam, silt loam, and loamy sand; many 
medium distinct gray (10YR 5/1), light gray (10VYR 
6/1), and light olive brown (2.5Y 5/4) mottles; 
massive; firm and friable; about 5 percent gravel in 
the strata of loamy sand; strong effervescence; 
moderately alkaline. 


The thickness of the solum commonly is 40 to 48 
inches, but it ranges from 40 to 54 inches. The content 
of coarse fragments is 0 to 5 percent throughout the 
solum. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2, or it is black (N 2/0). It is silt loam, 
loam, silty clay loam, or sandy loam. The 2Btg horizon 
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 
2 or less. It is dominantly sandy clay loam, sandy loam, 
or loam, but strata of clay loam or silty clay loam are 
common. Some pedons do not have a 2BCg horizon. 
The 3Cg horizon has hue of 10YR or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. It is dominantly sandy loam, 
loam, or silt loam but has thin layers of fine sand or 
loamy sand. 


The Riddles series consists of well drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in glacial till. Slopes range from 0 to 
18 percent. 

Riddles soils are similar to Martinsville and Wawasee 
soils and are adjacent to Crosier, Kosciusko, and Ormas 
soils. Martinsville soils have more sand and are more 
stratified in the lower part of the solum and in the 
underlying material than the Riddles soils. Wawasee 
soils have a solum that is thinner than that of the 
Riddles soils. Crosier soils have mottles in the upper part 
of the subsoil. They are in the lower positions on the 
landscape. Kosciusko and Ormas soils are in landscape 
positions similar to those of the Riddles soils. Kosciusko 
soils have more sand and gravel in the subsoil and 
underlying material than the Riddles soils. Also, they 
have a thinner solum. Ormas soils have a thick surface 
layer of loamy sand and are underlain by sandy outwash. 

A typical pedon of Riddles fine sandy loam, 2 to 6 
percent slopes, in a cultivated field; 1,480 feet west and 
1,175 feet south of the northeast corner of sec. 6, T. 33 
N., R. 7 E. 


Ap—O to 8 inches; dark brown (10YR 3/3) fine sandy 
loam, pale brown (10YR 6/3) dry; weak medium 
granular structure; friable; many medium roots; about 
6 percent gravel; slightly acid; abrupt smooth 
boundary. 

Btt—8 to 20 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak medium subangular blocky 
structure; friable; common medium roots; thin 
discontinuous dark brown (10YR 3/3) clay films on 
faces of peds; about 10 percent gravel; slightly acid; 
clear wavy boundary. 

Bt2—20 to 32 inches; brown (10YR 4/3) sandy clay 
loam; moderate medium subangular blocky 
structure; firm; few fine roots; thin discontinuous 
dark brown (7.5YR 4/4) clay films on faces of peds; 
about 4 percent gravel; neutral; gradual wavy 
boundary. 

Bt3—32 to 43 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; thin discontinuous dark brown 
(10YR 3/3) clay films on faces of peds; about 7 
percent gravel; neutral; gradual wavy boundary. 

BC—43 to 48 inches; yellowish brown (10YR 5/6) loam; 
weak coarse subangular blocky structure; friable; 
about 6 percent gravel; neutral; abrupt wavy 
boundary. 

C—48 to 60 inches; yellowish brown (10YR 5/4) loam; 
massive; friable; about 10 percent gravel; strong 
effervescence; moderately alkaline. 


The thickness of the solum is typically 42 to 55 inches, 
but it ranges from 40 to 65 inches. The content of 


throughout the solum. 

The Ap horizon has value of 3 to 5 and chroma of 1 to 
4. It is loam, sandy loam, or fine sandy loam. Some 
pedons have an AB horizon. The Bt horizon has hue of 
7.5YR or 10YR, value of 4 to 6, and chroma of 3 to 6. It 
is generally sandy clay loam or sandy loam, but it has 
subhorizons of loam or clay loam. The BC horizon is 
loam or sandy loam. It is neutral or mildly alkaline and 
has free carbonates in some pedons. The C horizon has 
value of 5 or 6 and chroma of 3 or 4. It is loam, sandy 
loam, or stratified loam and sandy loam. 


Saranac Series 


The Saranac series consists of very poorly drained 
soils on flood plains. These soils formed in loamy, silty, 
and clayey alluvium over sandy and gravelly outwash. 
They are moderately slowly permeable in the upper part 
and rapidly permeable in the sandy and gravelly 
underlying material. Slopes range from 0 to 2 percent. 

Saranac soils are similar to Toledo soils and are 
adjacent to Shoals soils. Toledo soils have a dark 
surface layer that is thinner than that of the Saranac 
soils. They decrease regularly in content of organic 
carbon with increasing depth. Shoals soils are somewhat 
poorly drained and are in the higher positions on the 
tandscape. They are browner than the Saranac soils. 

A typical pedon of Saranac clay loam, gravelly 
substratum, occasionally flooded, in a cultivated field; 
1,700 feet west and 100 feet north of the center of sec. 
13, T. 30.N.,R. 7 E. 


Ap—0O to 7 inches; very dark gray (10YR 3/1) clay loam, 
gray (10YR 5/1) dry; weak very coarse granular 
structure; friable; many fine roots; neutral; abrupt 
smooth boundary. 

A1—7 to 16 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; 
moderate coarse granular structure; friable; many 
fine roots; neutral; clear smooth boundary. 

A2—16 to 23 inches; black (10YR 2/1) silty clay loam; 
moderate medium granular structure; firm; common 
fine roots; neutral; clear smooth boundary. 

Bg1—23 to 35 inches; dark gray (N 4/0) silty clay; many 
coarse prominent brown (10YR 5/3) and yellowish 
brown (10YR 5/6) motties; weak medium prismatic 
structure parting to strong medium subangular 
blocky; firm; few fine roots; neutral; clear smooth 
boundary. 

Bg2—35 to 45 inches; gray (N 5/0) silty clay loam; many 
coarse prominent brown (10YR 5/3) and yellowish 
brown (10YR 5/8) mottles; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; firm; few fine pebbles; neutral; abrupt 
smooth boundary. 

BCg—45 to 53 inches; gray (10YR 5/1) loam; few fine 
faint brown (10YR 5/3) mottles; massive; friable; few 


abrupt smooth boundary. 

2Cg—53 to 60 inches, grayish brown (10YR 5/2) 
gravelly loamy coarse sand; many fine faint 
yellowish brown (10YR 5/4) mottles; single grain; 
loose; about 25 percent gravel; strong 
effervescence; mildly alkaline. 


The solum ranges from 30 to 55 inches in thickness. 
The depth to free carbonates ranges from 30 to 60 
inches. The mollic epipedon is 10 to 24 inches thick. It 
includes the upper part of the B horizon in most pedons. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is clay loam, silty clay loam, or silt loam. It is slightly 
acid to mildly alkaline. The B horizon has hue of 10YR, 
value of 4 or 5, and chroma of 1 or 2, or it is neutral in 
hue and has value of 4 or 5. It is silty clay loam, silty 
clay, or clay loam and has thin lenses of silt loam or 
loam. It is neutral in the upper part and neutral or mildly 
alkaline in the lower part. Some pedons have a C 
horizon. This horizon is clay loam or silty clay loam and 
has thin strata of silt loam, sandy loam, or joamy sand. 
Gravelly coarse sand or gravelly loamy coarse sand is 
below a depth of 40 to 55 inches. 


Sebewa Series 


The Sebewa series consists of poorly drained and very 
poorly drained soils on outwash plains and terraces. 
These soils formed in glacial outwash over sand and 
gravelly coarse sand. They are moderately permeable in 
the subsoil and rapidly permeable in the underlying 
material. Slopes range from 0 to 2 percent. 

Sebewa soils are similar to Gilford and Rensselaer 
soils and are adjacent to Homer and Palms soils. Gilford 
soils have more sand in the subsoil than the Sebewa 
soils. Rensselaer soils have less gravel in the lower part 
of the subsoil than the Sebewa soils and are underlain 
by finer textured stratified material. Homer soils have a 
dark surface layer that is thinner than that of the Sebewa 
soils. They are in depressions and potholes on the 
higher parts of the landscape. Palms soils are organic to 
a depth of more than 16 inches. They are in depressions 
and potholes. 

A typical pedon of Sebewa loam, in a cultivated field; 
1,280 feet south and 1,220 feet east of the center of 
sec. 32, T. 34.N.,R. 5 E. 


Ap—O to 11 inches; black (10YR 2/1) loam, gray (10YR 
5/1) dry; weak fine granular structure; friable; 
common fine roots; about 3 percent gravel; neutral; 
abrupt smooth boundary. 

Btgi—11 to 20 inches; gray (10YR 5/1) clay loam; many 
coarse distinct brown (10YR 4/3) and yellowish 
brown (10YR 5/8) mottles; weak medium prismatic 
structure parting to moderate fine and medium 
subangular blocky; firm; few fine roots; thick 


On Taces OT Peds, TEW DIACK (IN c</V) WOT ala 
manganese stains; about 5 percent gravel; slightly 
acid; clear wavy boundary. 

Btg2—20 to 26 inches; gray (10YR 5/1) sandy clay 
foam; many coarse distinct brown (10YR 4/3) and 
yellowish brown (10YR 5/8) mottles; weak fine and 
medium subangular blocky structure; friable; few fine 
roots; thick discontinuous dark gray (10YR 4/1) clay 
films on faces of peds and lining pores; many black 
(N 2/0) iron and manganese stains; about 8 percent 
gravel; slightly acid; abrupt wavy boundary. 

Btg3—26 to 30 inches; dark gray (10YR 4/1) loam; few 
tine distinct dark reddish brown (6YR 3/3) mottles; 
weak fine subangular blocky structure; friable; few 
fine roots; thin very dark gray (10YR 3/1) clay 
bridges between sand grains; few black (N 2/0) iron 
and manganese stains; about 10 percent gravel; 
neutral; abrupt irregular boundary. 

2Cg1—30 to 36 inches; grayish brown (10YR 5/2) 
gravelly coarse sand; single grain; loose; about 20 
percent gravel; mildly alkaline; clear irregular 
boundary. 

2Cg2—36 to 60 inches; grayish brown (10YR 5/2) 
stratified sand and gravelly coarse sand; single 
grain; loose; about 35 percent gravel; strong 
effervescence; moderately alkaline. 


The solum is 24 to 40 inches thick. The Ap horizon 
has value of 2 or 3 and chroma of 1 or 2. It is loam, 
sandy loam, or silt loam. In some pedons an A horizon 
underlies the Ap horizon, particularly where the Ap 
horizon is less than 10 inches thick. The Btg horizon has 
hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 
1 or 2. It is clay loam, loam, sandy clay loam, or the 
gravelly analogs of these textures. The Btg3 horizon is 
neutral or mildly alkaline. The 2Cg horizon has hue of 


10YR, 2.5Y, or 5Y, value of 5 or 6, and chroma of 1 or 2. 


The content of coarse fragments in this horizon ranges 
from 15 to 60 percent. 


Shipshe Series 


The Shipshe series consists of well drained soils on 
outwash plains. These soils formed in loamy outwash 
over stratified sand and very gravelly coarse sand. They 
are moderately rapidly permeable in the subsoil and very 
rapidly permeable in the underlying material. Slopes 
range from 0 to 6 percent. 

Shipshe soils are similar to Boyer and Carmi soils and 
are adjacent to Bronson, Griswold, and Homer soils. 
Boyer and Carmi soils contain less gravel in the subsoil 
than the Shipshe soils. Also, Boyer soils have a lighter 
colored surface layer, and Carmi soils are deeper to the 
underlying sandy and gravelly sediments. Bronson and 
Homer soils have mottles in the subsoil. They are in the 
lower positions on the landscape. Griswold soils have 
more clay and less gravel in the subsoil than the 


nigner plains, 

A typical pedon of Shipshe sandy loam, 0 to 2 percent 
slopes, in a cultivated field; 750 feet north and 700 feet 
east of the center of sec. 29, T. 34.N., R. 6 E. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; very friable; common fine 
roots; about 7 percent gravel; slightly acid; abrupt 
smooth boundary. 

A—8 to 12 inches; very dark brown (10YR 2/2) sandy 
loam, grayish brown (10YR 5/2) dry; weak medium 
granular structure; friable; common fine roots; about 
7 percent gravel; slightly acid; clear wavy boundary. 

AB—12 to 18 inches; very dark grayish brown (10YR 
3/2) very gravelly sandy loam, dark brown (10YR 
3/3) dry; weak fine subangular blocky structure; 
friable; few fine roots; about 43 percent gravel; 
neutral; gradual wavy boundary. 

Bt1—18 to 34 inches; dark reddish brown (SYR 3/3) 
very gravelly sandy loam; moderate medium 
subangular blocky structure; firm; few fine roots; thin 
discontinuous very dark grayish brown (10YR 3/2) 
clay films on sand grains and lining some voids; 
about 44 percent gravel; slightly acid; abrupt wavy 
boundary. 

Bt2—34 to 39 inches; dark reddish brown (5YR 2/2) 
very gravelly sandy clay loam; weak medium 
subangular blocky structure; firm; medium 
discontinuous black (5YR 2/1) clay films bridging 
sand grains and lining some voids; about 35 percent 
gravel; neutral; abrupt irregular boundary. 

2C—39 to 60 inches; brown (10YR 5/3) stratified sand 
and very gravelly coarse sand; single grain; loose; 
about 45 percent gravel; strong effervescence; 
moderately alkaline. 


The solum is 30 to 40 inches thick. The sand fraction 
is dominantly medium sand. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam or loam. The content of coarse 
fragments in this horizon is 2 to 10 percent. The Bt 
horizon has hue of 10YR, 7.5YR, or 5YR, value of 3 or 4, 
and chroma of 2 to 4. It is gravelly sandy loam or 
gravelly sandy clay loam. The content of coarse 
fragments in this horizon is 35 to 45 percent. Some 
pedons do not have a Bt2 horizon. Many have a BC 
horizon, which is loose gravelly loamy sand. Tongues of 
the Bt2 or BC horizon extend as much as 2 feet into the 
2C horizon in some pedons. The composition and 
thickness of the sand and gravel layers in the 2C horizon 
vary widely. 


The Shoals series consists of somewhat poorly 
drained soils on flood plains. These soils formed in 
loamy alluvial deposits underlain by sandy and gravelly 
outwash. They are moderately permeable in the loamy 
sediments and rapidly permeable or very rapidly 
permeable in the sandy and gravelly material. Slopes 
range from 0 to 2 percent. 

Shoals soils are similar to Whitaker soils and are 
adjacent to Abscota and Saranac soils. Whitaker soils 
regularly decrease in content of organic carbon with 
increasing depth and contain less gravel in the 
underlying material than the Shoals soils. They are on 
outwash plains and terraces. Abscota soils are well 
drained and are in the higher positions on the landscape. 
Saranac soils have a thick, dark surface layer and are 
grayer throughout than the Shoals soils. They are in the 
lower positions on the landscape. 

A typical pedon of Shoals loam, gravelly substratum, 
occasionally flooded, in a cultivated field; 2,230 feet 
north and 300 feet west of the southeast corner of sec. 
5, T. 30 .N., R. 7 E. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (2.5Y 5/2) dry; moderate 
medium granular structure; friable; many fine roots; 
neutral; abrupt smooth boundary. 

C1—9 to 18 inches; yellowish brown (10YR 5/4) loam; 
common medium distinct dark gray (5Y 4/1) and 
gray (10YR 5/1) mottles; weak medium granular 
structure; friable; common fine roots; neutral; abrupt 
smooth boundary. 

C2—18 to 30 inches; dark grayish brown (2.5Y 4/2) 
loam; many fine distinct dark yellowish brown (10YR 
4/4) and strong brown (7.5YR 5/6) mottles; 
moderate coarse granular structure; firm; common 
fine roots in the upper 4 inches and few fine roots in 
the lower 8 inches; neutral; abrupt smooth boundary. 

C3—30 to 42 inches; brown (10YR 4/3) clay loam; 
common coarse prominent gray (N 5/0) and strong 
brown (7.5YR 5/8) mottles; massive; firm; few fine 
roots; neutral; abrupt smooth boundary. 

C4—42 to 48 inches; grayish brown (10YR 5/2) loam; 
common coarse prominent brown (10YR 5/3) and 
strong brown (7.5YR 5/8) mottles; massive; firm; 
neutral; abrupt smooth boundary. 

C5—48 to 60 inches; gray (10YR 5/1) gravelly loamy 
sand; single grain; loose; about 18 percent gravel; 
strong effervescence; moderately alkaline. 


Reaction is slightly acid to mildly alkaline in the control 
section and ranges to moderately alkaline below a depth 
of 40 inches. The A horizon has value of 3 or 4. It is silt 
loam or loam. The part of the C horizon within a depth of 
40 inches has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 2 to 4. It is loam, silt loam, clay loam, or 
sandy toam. The part below a depth of 40 inches has 


4. It is silt loam, loam, sandy loam, loamy sand, coarse 
sand, gravelly loamy sand, or gravelly coarse sand. 


Toledo Series 


The Toledo series consists of very poorly drained, 
slowly permeable soils in depressions and small glacial 
lakebeds on uplands and terraces. These soils formed in 
lacustrine deposits. Slopes range from 0 to 2 percent. 

Toledo soils are similar to Saranac soils and are 
adjacent to Del Rey and Washtenaw soils. Del Rey soils 
have a surface layer that is lighter colored than that of 
the Toledo soils. They are in the higher positions on the 
landscape. Saranac soils are underlain by sandy 
outwash. They are on flood plains. Washtenaw soils 
formed in recent alluvium over a buried surface layer. 
They are in the slightly higher positions on the 
landscape. 

A typical pedon of Toledo silty clay, in a cultivated 
field; 1,850 feet east and 1,525 north of the southwest 
corner of sec. 17, T. 30 N., R. 6 E. 


Ap—O to 6 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; neutral; 
abrupt smooth boundary. 

A—6 to 9 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; few medium distinct 
yellowish brown (10YR 5/8) mottles; moderate 
medium angular blocky structure; firm; few fine 
roots; neutral; clear wavy boundary. 

Bgi—9 to 15 inches; dark gray (10YR 4/1) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) mottles; strong coarse subangular blocky 
structure; firm; few fine roots; neutral; clear wavy 
boundary. 

Bg2—15 to 25 inches; gray (10YR 5/1) silty clay; many 
coarse distinct yellowish brown (10YR 5/6) mottles; 
moderate medium angular blocky structure; firm; few 
fine roots; thin continuous black (10YR 2/1) organic 
coatings in pores and root channels; neutral; clear 
wavy boundary. 

BCg1—25 to 30 inches; gray (10YR 5/1) silty clay; many 
coarse distinct yellowish brown (10YR 5/6) mottles; 
moderate medium angular blocky structure; firm; thin 
discontinuous black (1O0YR 2/1) organic coatings in 
pores; weak effervescence; mildly alkaline; clear 
wavy boundary. 

BCg2—30 to 36 inches; gray (10YR 5/1) silty clay; many 
coarse distinct yellowish brown (10YR 5/6) mottles; 
moderate medium angular blocky structure; firm; thin 
discontinuous black (10YR 2/1) organic coatings in 
pores; strong effervescence; mildly alkaline; clear 
smooth boundary. 

BCg3—36 to 42 inches; gray (10YR 5/1) silty clay; 
common medium distinct yellowish brown (10YR 


strong elrervescence, mildly alkane, Clear smootmn 
boundary. 

Cg—42 to 60 inches; gray (10YR 5/1) silty clay; common 
medium distinct yellowish brown (10YR 5/4) mottles; 
massive; firm; strong effervescence; mildly alkaline. 


The solum is 36 to 50 inches thick. The A horizon has 
hue of 10YR, value of 2 or 3, and chroma of 1 or 2, or it 
is black (N 2/0). It is silty clay or silty clay loam. It is 
medium acid to neutral. The B horizon has hue of 10YR, 
2.5Y, or 5Y, value of 4 to 6, and chroma of 1 or 2. It is 
slightly acid to mildly alkaline. The BC horizon has hue of 
10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 to 6. 
It is neutral or mildly alkaline. The C horizon has hue of 
10YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2. It is 
dominantly silty clay or silty clay loam, but thin strata of 
silt loam, clay loam, fine sandy loam, or loam are 
common in some pedons. 


Wallkill Series 


The Wallkill series consists of very poorly drained soils 
along streams, around the outer fringes of marshes and 
lakes, and in upland potholes. These soils formed in 
alluvial deposits over organic material. They are 
moderately permeable in the mineral layers and 
moderately rapidly permeable in the organic material. 
Slopes range from 0 to 2 percent. 

Wallkill soils are similar to Washtenaw soils and are 
adjacent to Edwards, Houghton, and Palms soils. 
Washtenaw soils formed in alluvial deposits and the 
underlying glacial material. Edwards, Houghton, and 
Palms soils formed in organic material in the slightly 
lower positions on the landscape. 

A typical pedon of Wallkill silt loam, in an area of 
marsh; 450 feet east and 800 feet south of the 
northwest corner of sec. 34, T. 34.N., R. 7 E. 


A—0O to 8 inches; very dark grayish brown (2.5Y 3/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
coarse granular structure; friable; many fine roots; 
neutral; abrupt smooth boundary. 

ACg—8 to 18 inches; very dark gray (10YR 3/1) silt 
loam; weak medium granular structure; friable; 
common fine roots; neutral; abrupt wavy boundary. 

Cg—18 to 24 inches; dark gray (10YR 4/1) silt loam; 
weak medium subangular blocky structure; friable; 
common fine roots; neutral; abrupt smooth 
boundary. 

20a1—24 to 34 inches; sapric material, black (65YR 2/1) 
broken face and rubbed; about 12 percent fiber, 1 
percent rubbed; massive; firm; few fine roots; 
neutral; abrupt smooth boundary. 

20a2—34 to 48 inches; sapric material, dark reddish 
brown (5YR 3/2) broken face and rubbed; about 15 
percent fiber, 1 percent rubbed; weak medium platy 
structure; friable; neutral; abrupt smooth boundary. 
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percent fiber, 5 percent rubbed; weak thick platy 
structure; friable; strong effervescence; mildly 
alkaline. 


The thickness of the alluvium is dominantly 20 to 36 
inches, but it ranges from 16 to 40 inches. The Ap 
horizon has hue of 10YR or 2.5Y, value of 2 to 4, and 
chroma of 1 or 2. It is silt loam or loam. The AC and C 
horizons have hue of 10YR to 5Y, value of 3 to 5, and 
chroma of 1 or 2. They are dominantly silt loam, but 
some pedons have subhorizons of fine sandy loam. The 
20a horizon has hue of 5YR to 2.5Y, value of 2 or 3, 
and chroma of 1 or 2, or it is black (N 2/0). In most 
pedons it is sapric material to a depth of 5 feet, but 
some pedons have thin layers of hemic material. 


Washtenaw Series 


The Washtenaw series consists of poorly drained soils 
in depressions and drainageways on outwash plains, till 
plains, and moraines. These soils formed in recent 
alluvium and the underlying glacial material. They have a 
buried surface layer and subsoil. They are moderately 
permeable in the alluvial deposits and in the upper part 
of the buried soil, slowly permeable to moderately 
permeable in the buried subsoil, and slowly permeable to 
very rapidly permeable in the underlying material. Slopes 
range from 0 to 2 percent. 

Washtenaw soils are similar to Wallkill soils and are 
adjacent to Pewamo, Rensselaer, and Toledo soils. 
Wallkill soils formed in alluvium over organic material. 
Pewamo, Rensselaer, and Toledo soils do not have 
alluvial deposits in the upper part. They are in the slightly 
higher positions on the landscape. 

A typical pedon of Washtenaw silt loam, in an idle 
area; 320 feet north and 100 feet west of the center of 
sec. 1, T.32N., R. 6 E. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, pale brown (10YR 6/3) dry; moderate fine 
granular structure; friable; common fine and medium 
roots; neutral; clear smooth boundary. 

C1i—8 to 18 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure; friable; few fine 
and medium roots; neutral; clear smooth boundary. 

C2—18 to 30 inches; dark grayish brown (10YR 4/2) 
loam; few fine faint yellowish brown (10YR 5/4) 
mottles; weak medium subangular blocky structure; 
firm; few fine roots; neutral; abrupt smooth 
boundary. 

2Ab—30 to 38 inches; very dark brown (10YR 2/2) silt 
loam; weak medium subangular blocky structure; 
firm; few fine roots; thin discontinuous dark grayish 


neutral; abrupt smooth boundary. 

2Bigb1—38 to 44 inches; dark gray (5Y 4/1) silty clay 
loam; common fine distinct yellowish brown (10YR 
5/4) mottles; weak medium subangular blocky 
structure; firm; thin discontinuous very dark grayish 
brown (10YR 3/2) clay films on faces of peds; about 
2 percent gravel; neutral; clear wavy boundary. 

2Btgb2—44 to 54 inches; gray (5Y 5/1) clay loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
firm; thin discontinuous dark grayish brown (10YR 
4/2) coatings on faces of peds; about 10 percent 
gravel; neutral; abrupt wavy boundary. 

2C—54 to 60 inches; brown (10YR 5/3) loam; common 
fine faint gray (10YR 6/1) and grayish brown (10YR 
5/2) mottles; massive; friable; about 5 percent 
gravel; strong effervescence; moderately alkaline. 


The alluvial deposits are 20 to 40 inches deep over 
the buried soil. The A horizon has value of 3 to 5 and 
chroma of 2 or 3. It is loam or silt loam. The C horizon 
has value of 4 or 5 and chroma of 1 or 2. It is silt loam, 
sandy loam, or loam. The 2Ab horizon has value of 2 or 
3 and chroma of 1 or 2. It is silt loam, sandy loam, loam, 
or silty clay loam. The 2Btgb horizon has hue of 10YR, 
2.5Y, or 5Y, value of 4 to 6, and chroma of 2 or less. It 
is clay loam, sandy clay loam, silty clay loam, sandy 
loam, loam, or the gravelly analogs of these textures. 
The 2C horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 
or 5, and chroma of 2 to 4. It is loam, sandy clay loam, 
or clay loam. In some pedons the depth to this horizon is 
more than 60 inches. In the gravelly substratum phase, 
the texture is gravelly coarse sand, coarse sand, gravelly 
loamy coarse sand, or gravelly loamy sand. The gravelly 
substratum commonly is stratified. 


Wawasee Series 


The Wawasee series consists of well drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in glacial till. Slopes range from 2 to 
18 percent. 

Wawasee soils are similar to Griswold, Miami, and 
Riddles soils and are adjacent to Aubbeenaubbee, 
Crosier, and Metea soils. Griswold soils have a surface 
layer that is thicker and darker than that of the Wawasee 
soils. Miami soils have more clay in the lower part of the 
subsoil and in the underlying glacial till than the 
Wawasee soils. Riddles soils have a solum that is thicker 
than that of the Wawasee soils. Aubbeenaubbee and 
Crosier soils have mottles in the upper part of the 
subsoil. They are in the lower positions on the 
landscape. Metea soils have a thick, sandy surface layer. 
They are on knolls and side slopes. 

A typical pedon of Wawasee fine sandy loam, 2 to 6 
percent slopes, in a cultivated field; 1,660 feet north and 


R.SE. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; very friable; many fine 
roots; about 6 percent gravel; slightly acid; abrupt 
smooth boundary. 

BA—8 to 14 inches; dark yellowish brown (10YR 4/4) 
loam; moderate medium granular structure; friable; 
common fine roots; about 2 percent gravel; slightly 
acid; abrupt wavy boundary. 

Bti—14 to 28 inches; brown (10YR 4/3) sandy clay 
loam; moderate medium subangular blocky 
structure; firm; common fine roots; thin 
discontinuous dark brown (10YR 3/3) clay films on 
faces of peds and lining pores; about 5 percent 
gravel; medium acid; clear wavy boundary. 

Bt2—28 to 38 inches; brown (10YR 4/3) sandy clay 
loam; weak fine subangular blocky structure; friable; 
few fine roots; thin continuous dark brown (10YR 
3/3) clay films lining pores; about 4 percent gravel; 
slightly acid; abrupt wavy boundary. 

C—38 to 60 inches; brown (10YR 5/3) fine sandy loam; 
massive; friable; about 6 percent gravel; strong 
effervescence; moderately alkaline. 


The solum is 28 to 40 inches thick. The content of 
coarse fragments is less than 2 percent to about 10 
percent in the solum. 

The A horizon has value of 4 or 5 and chroma of 2 or 
3. It is loam, fine sandy loam, or sandy loam. Some 
pedons have a thin E horizon. Some do not have a BA 
horizon. The Bt horizon has value of 4 or 5 and chroma 
of 3 to 6. It is loam or sandy clay loam. Some pedons 
have a BC horizon. The C horizon has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 2 to 6. It is loam, 
fine sandy loam, or sandy loam. The content of coarse 
fragments in this horizon is 5 to 14 percent. 


Whitaker Series 


The Whitaker series consists of somewhat poorly 
drained, moderately permeable soils on outwash plains 
and terraces. These soils formed in medium textured and 
moderately coarse textured lacustrine sediments. Slopes 
range from 0 to 2 percent. 

Whitaker soils are similar to Crosier, Homer, and 
Shoals soils and are adjacent to Martinsville and 
Rensselaer soils. Crosier and Homer soils contain more 
gravel throughout than the Whitaker soils and are not 
stratified with silty sediments in the underlying material. 
Shoals soils are underlain by sandy sediments. They are 
on flood plains. Martinsville soils have no mottles. They 
are in the higher positions on the landscape. Rensselaer 
soils have a surface soil that is thicker and darker than 


on the landscape. 

A typical pedon of Whitaker loam, in a cultivated field; 
1,600 feet west and 525 feet south of the center of sec. 
20, T.33N.,,R.6E. 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak medium 
granular structure; friable; few fine roots; slightly 
acid; abrupt smooth boundary. 

E—9 to 15 inches; grayish brown (10YR 5/2) loam; 
common medium distinct pale brown (10YR 6/3) 
and yellowish brown (10YR 5/6) mottles; weak 
coarse granular structure; friable; few fine roots; few 
black (10YR 2/1) iron and manganese stains; 
medium acid; clear smooth boundary. 

Bti—15 to 22 inches; yellowish brown (10YR 5/4) clay 
loam; common medium distinct grayish brown (10YR 
5/2) and gray (10YR 5/1) mottles; moderate 
medium subangular blocky structure; firm; thin 
discontinuous brown (10YR 5/3) clay films lining 
pores; medium acid; clear smooth boundary. 

Bt2—22 to 34 inches; dark grayish brown (10YR 4/2) 
clay loam; many coarse distinct gray (10YR 6/1) 
and yellowish red (5YR 5/8) mottles; moderate 
medium subangular blocky structure; firm; thin 
discontinuous grayish brown (10YR 5/2) clay films 
on faces of peds and lining pores; common black 
(10YR 2/1) iron and manganese stains; medium 
acid; clear smooth boundary. 


loam; common medium distinct gray (10YR 5/1) and 
yellowish brown (10YR 5/8) mottles; moderate 
medium subangular blocky structure; firm; thin 
continuous grayish brown (10YR 5/2) clay films on 
faces of peds and lining pores; few black (10YR 
2/1) iron and manganese stains; slightly acid; clear 
smooth boundary. 

2C1—44 to 52 inches; mottled dark grayish brown (10YR 
4/2), yellowish brown (10YR 5/4), very dark grayish 
brown (10YR 3/2), and gray (10YR 5/1) stratified 
sandy loam, loamy sand, and loam; massive and 
single grain; friable; slight effervescence; mildly 
alkaline; abrupt wavy boundary. 

2C2—52 to 60 inches; mottled dark grayish brown (10YR 
4/2), yellowish brown (10YR 5/6), dark yellowish 
brown (10YR 4/4), and light gray (10YR 6/1) 
stratified loam, sandy loam, and silt loam; massive; 
friable and firm; slight effervescence; mildly alkaline. 


The thickness of the solum typically is 40 to 44 inches, 
but it ranges from 40 to 55 inches. The A horizon has 
value of 4 or 5 and chroma of 2 or 3. It is loam or fine 
sandy loam. It is medium acid to neutral. Some pedons 
do not have an E horizon. Some have a BE horizon. This 
horizon is loam or fine sandy loam. The Bt horizon has 
value of 4 to 6 and chroma of 1 to 4. It is clay loam, 
sandy clay loam, or loam. The 2C horizon has value of 4 
to 6 and chroma of 1 to 6. It is dominantly sandy loam, 
fine sandy loam, loam, or silt loam but has thin strata of 
sandy material. It is slightly acid to moderately alkaline. 


Formation of the Soils 


This section relates the major factors of soil formation 
to the soils in the county. It also describes the processes 
of soil formation. 


Factors of Soil Formation 


Soils form through the physical and chemical 
weathering of geologic material. The characteristics of 
the soil at any given point are determined by the physical 
and mineralogical composition of the parent material; the 
climate under which the soil material accumulated and 
has existed since accumulation; the plant and animal life 
on and in the soil; the relief, or lay of the land; and the 
length of time that the forces of soil formation have 
acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it into a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material affects the kind of soil profile that forms and, in 
extreme cases, determines it almost entirely. Finally, 
time is needed for the transformation of the parent 
material into a soil. Some time is always required for the 
differentiation of soil horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effects of any one factor unless 
conditions are specified for the other four. 


Parent Material 


Parent material is the unconsolidated mass in which a 
soil forms. It determines the limits of the chemical and 
mineralogical composition of the soil. The parent 
materials in Kosciusko County were deposited by 
glaciers or by meltwater from the glaciers. Some of 
these materials were reworked and redeposited by the 
subsequent actions of water and wind. The most recent 
glaciers covered the county about 12,000 to 15,000 
years ago. Although the parent materials are of common 
glacial origin, their properties vary greatly, sometimes 
within small areas, depending on how the materials were 
deposited. The dominant parent materials in Kosciusko 
County are glacial! till, outwash deposits, lacustrine 
deposits, alluvium, and organic material. 


Glacial tif is material laid down directly by glaciers with 
a minimum of water action. It consists of particles of 
different sizes that are mixed together. The small 
pebbles in glacial till have sharp corners, indicating that 
they have not been worn by water. The glacial till in 
Kosciusko County is calcareous, friable or firm fine sandy 
loam, sandy loam, loam, or clay loam. Miami soils are an 
example of soils that formed in glacial till. These soils 
typically are medium textured and have well developed 
structure. 

Outwash material was deposited by running water from 
melting glaciers. The size of the particles that make up 
outwash varies, depending on the velocity of the water 
that carried the material. When the water slowed down, 
the coarser particles were deposited. Finer particles, 
such as very fine sand, silt, and clay, were carried farther 
by the more slowly moving water. Outwash deposits 
generally occur as layers of similar-size particles, such 
as sandy loam, sand, gravel, and other coarse particles. 
Kosciusko soils are an example of soils that formed in 
outwash material. 

Lacustrine material was deposited by still, or ponded, 
glacial meltwater. Because the coarser fragments 
dropped out of moving water as outwash, only the finer 
particles, such as very fine sand, silt, and clay, remained 
to settle out in still water. Lacustrine deposits are silty or 
clayey. The soils in Kosciusko County that formed in 
these deposits are medium textured to fine textured. 
Toledo soils are an example of soils that formed in 
lacustrine material. 

Alluvium was recently deposited by floodwater along 
present streams. This material varies in texture, 
depending on the speed of the water from which it was 
deposited. Shoals and Saranac are examples of soils 
that formed in alluvium. 

Organic material occurs as deposits of plant remains. 
After the glaciers withdrew from the survey area, water 
was left standing in depressions on outwash plains, lake 
plains, and till plains. Grasses and sedges growing 
around the edges of these lakes died, and their remains 
fell to the bottom. Because of wetness, the plant 
remains did not decompose but remained around the 
edge of the lakes. Later, white-cedar and other water- 
tolerant trees grew in the areas. As these trees died, 
their remains became part of the organic accumulation. 
The lakes were eventually filled with organic material, 
which developed into peat. In some areas the plant 
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Houghton soils are an example of soils that formed in 
organic material. 


Plant and Animal Life 


Plants have been the principal organisms influencing 
the soils in Kosciusko County. Bacteria, fungi, and 
earthworms also have affected the formation of soils in 
the county. The chief contribution of plant and animal life 
to soil formation is the addition of organic matter and 
nitrogen to the soil. The kind of organic material on and 
in the soil depends on the kinds of native plants that 
grew on the soil. The remains of these plants 
accumulated on the surface, decayed, and eventually 
became humus. The roots of the plants provided 
channels for the downward movement of water through 
the soil and added organic matter as they decayed. 
Bacteria helped to break down the organic matter into 
plant nutrients. 

The native vegetation in Kosciusko County was mainly 
deciduous trees, but a few areas supported prairie 
grasses. Differences in natural soil drainage and minor 
variations in the kind of parent material affected the 
composition of the vegetative cover. Some well drained 
upland soils, such as Griswold and Shipshe soils, formed 
under prairie grasses. Other well drained upland soils, 
such as Miami, Morley, and Wawasee soils, mainly 
supported sugar maple, beech, walnut, and hickory. The 
somewhat excessively drained Coloma soils supported 
black oak and scrub oak. Wet soils, such as Barry, 
Rensselaer, and Sebewa soils, primarily supported 
maple, oak, and willow. The well drained soils that 
formed dominantly under forest vegetation generally 
have less organic matter than the well drained soils that 
formed dominantly under grasses. 


Climate 


Climate helps to determine the kind of plant and 
animal life on and in the soil, the amount of water 
available for the weathering of minerals and the 
translocation of soil material, and the rate of chemical 
reaction in the soil. These influences are important, but 
they affect large areas rather than a relatively small area, 
such as a county. 

The climate in Kosciusko County is cool and humid. It 
is presumably similar to the climate under which the soils 
formed. The soils in the county differ from soils that 
formed under a dry, warm climate and from those that 
formed under a hot, moist climate. The climate is uniform 
throughout the county. No major differences among the 
soils result from differences in climate. More detailed 
information about the climate is available under the 
heading ‘‘General Nature of the County.” 


Relief has markedly affected the soils in Kosciusko 
County through its effect on natural drainage, runoff, 
erosion, plant cover, and soil temperature. Slopes range 
from nearly level to steep. Runoff is most rapid on the 
steeper slopes. Water is temporarily ponded in the lower 
areas. 

Natural drainage in the county ranges from somewhat 
excessively drained on ridgetops to very poorly drained 
in depressions. Through its affect on soil aeration, 
drainage determines the color of the soil. Water and air 
move freely through well drained soils but slowly through 
very poorly drained soils. In well aerated soils, the iron 
and aluminum compounds that give most soils their color 
are brightly colored and oxidized. The somewhat 
excessively drained Coloma soils are an example. 
Rensselaer and other poorly aerated, very poorly drained 
soils are dull gray and mottled. 


Time 


Time, usually a long time, is required for the processes 
of soil formation to form distinct horizons. Differences in 
the length of time that the parent material has been in 
place are commonly reflected in the degree of profile 
development. Some soils form rapidly. Others form 
slowly. 

The sails in the county range from young to mature. 
The glacial deposits in which many of the soils formed 
have been exposed to the soil-forming processes long 
enough for the development of distinct horizons. Soils 
that formed in recent alluvial sediments, however, have 
not been in place long enough for distinct horizons to 
develop. 


Processes of Soil Formation 


Several processes have been involved in the formation 
of the soils in Kosciusko County. These processes are 
the accumulation of organic matter; the dissolution, 
transfer, and removal of calcium carbonates and bases; 
the liberation and translocation of silicate clay minerals; 
and the reduction and transfer of iron. In most soils more 
than one of these processes have helped to differentiate 
horizons. 

Some organic matter has accumulated in the surface 
layer of all the soils in the county. The organic matter 
content of some soils is moderate, but that of others is 
high. Generally, the soils that have the most organic 
matter, such as Barry and Rensselaer soils, have a thick, 
dark surface soil. 

Carbonates and bases have been leached from the 
upper horizons of nearly all the soils in the county. 
Leaching probably preceded the translocation of silicate 
clay minerals. Most of the carbonates and some of the 
bases have been leached from the A and B horizons of 
well drained soils. Even in the wettest soils, some 


by an acid reaction. Leaching of wet soils Is slow 
because of a high water table or the slow movement of 
water through the profile. 

Clay accumulates in pores and on the faces of the 
structural units along which water moves. The leaching 
of bases and the translocation of silicate clays are 
among the more important processes of horizon 
differentiation in the county. Miami soils are an example 
of soils in which translocated silicate clay in the form of 
clay films has accumulated in the Bt horizon. 


occurred In all OT the very poorly drained to somewhat 
poorly drained soils in the county. In these naturally wet 
soils, this process has significantly affected horizon 
differentiation. A gray color in the subsoil indicates the 
reduction and redistribution of iron oxide. Reduction is 
commonly accompanied by some transfer of the iron, 
either from upper horizons to lower ones or completely 
out of the profile. Mottles, which are in some horizons, 
indicate the segregation of iron. 


References 


(1) American Association of State Highway and 
Transportation Officials. 1982. Standard 
specifications for highway materials and methods of 
sampling and testing. Ed. 13, 2 vols., illus. 


(2) American Society for Testing and Materials. 1985. 
Standard test method for classification of soils for 
engineering purposes. ASTM Stand. D 2487. 


(3) Indiana Governor's Water Resource Study 
Commission. 1980. The Indiana water resource: 
Availability, uses, and needs. Indiana Dep. Nat. 
Resour., 508 pp., illus. 


(4) Kosciusko County Extension Land Use Committee. 
1941. Land use planning report for Kosciusko 
County. 16 pp. 


(5) Kosciusko County Soil and Water Conservation 
District. 1974. An appraisal of potential for outdoor 
recreation developments in Kosciusko County, 
Indiana. 88 pp. 


(6) Northern Indiana Public Service Company. 1979. 
Northern Indiana—an area of challenging 
opportunities. 14 pp. 


(7) Tharp, W.E., and others. 1927. Soil survey of 
Kosciusko County, Indiana. U.S. Dep. Agric., Bur. of 
Soils, 48 pp., illus. 


(8) United States Department of Agriculture. 1951. Soil 
survey manual. U.S. Dep. Agric. Handb. 18, 503 pp., 
illus. 


(9) United States Department of Agriculture. 1968. 
Indiana soil and water conservation needs inventory. 
224 pp. 


(10) United States Department of Agriculture. 1975. Soil 
taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. Soil Conserv. 
Serv., U.S. Dep. Agric. Handb. 436, 754 pp., illus. 


Glossary 


ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 

inches 
0 to 3 
3to6 

to 9 

9 to 12 

.. more than 12 

Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 


Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
PH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard 
compacted layers to a depth below normal plow 
depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 


pressure between thumb and toretinger and Can be 
pressed together into a jump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aquatic organisms. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soit rapidly. Many somewhat excessively 
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water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, subsurface. The removal of excess ground 
water through buried drains installed within the soil 
profile. The drains collect the water and convey it to 
a gravity or pump outlet. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 


trough eluviation are eluvial; those that nave 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 


material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the meiting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that ts 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 
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organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

8 horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. if the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

A layer —Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

IIluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soi! through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 


contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
B8asin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled tlooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in smalt ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprink/er.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 


Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size, Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH vaiue between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 
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Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

. less than 0.06 inch 

0.06 to 0.2 inch 

.0.2 to 0.6 inch 

.0.6 inch to 2.0 inches 

0 to 6.0 inches 

..6.0 to 20 inches 

re than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 
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Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


Extremely acid... 
Very strongly aci 


Strongly acid... 5.1 to 6.5 
Medium acid. 5.6 to 6.0 
Slightly acid. 6.1 to 6.5 
Neutral... 6.6 to 7.3 


Mildly alkaline. 
Moderately alkaline 
Strongly alkaline..... . 8.5 to 9.0 
Very strongly alkaline.. 9.1 and higher 

Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth’s surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
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Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Smail stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 
follows: 


Millime- 


Very coarse sand 
Coarse sand... 
Medium sand.. 
Fine sand... 


-.0.05 to 0.002 
«less than 0,002 


horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), b/ocky {angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the ‘‘plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 


clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, foamy sand, sandy loam, foam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin fayer (in tables), Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Underlying material. The part of the soil below the 
solum. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Varve. A sedimentary layer of a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specitically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, usually 
by meltwater streams, in a glacial lake or other body 
of still water in front of a glacier. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 
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growth is minimal for the principal crops in the area (40 degrees F). 


J 
H Temperature 
t 
1 
7 | Arn Tas TS “TT an 
Probability \ 22° F ' 29° F ' 32° F 
' or lower | or lower | or lower 
1 4 vi 
SSS ee ee ee ee ee 
1 a 5 
Last freezing | i i 
temperature } H H 
in spring: { 1 H 
H ' ' 
1 year in 10 H H H 
later than-- ' Apr. 24 ' May 10 I May 19 
i H { 
2 years into | H I 
later than-~- \ Apr. 19 | May 4 {| May 14 
1 1 
t ' t 
5 years inlo | H i 
later than-- | Apr. 9 i Apr. 21 | May 4 
' 1 
1 t 1 
First freezing H { ' 
temperature 4 ! t 
in fall: H ' { 
H t t 
J year in 10 ! | H 
earlier than-- i Oct. 12 H Oct. 3 | Sept. 18 
’ 
t { ! 
2 years in io | i i 
earlier than-- | Oct. 18 | Oct. 8 \ Sept. 23 
1 1 
H H : 
5 years in jc } | { 
earlier than-- | Oct. 29 Oct. 20 ' Oct. 4 
1 
1 


TABLE 3.--GROWING SEASON 


(Recorded in the period 1951-76 at Warsaw, 
Indiana) 


Daily minimum temperature 
during growing season 


T 
1 
| 
ig 
1 
i 
Probability |! Higher [~ Higher | Higher 
i than ' than ' than 
} 24°F | 28° Fo of 32° F 
cs 
| Days | Days {1 Days 
1 1 ' 
9 years in 10 ' 178 { 158 \ 129 
1 | 1 
8 years in 10 1 187 \ 166 \ 137 
! { ! 
5 years in 10 | 203 {| 181 \ 152 
t 
1 1 ' 
2 years in 10 | 219 { 195 1 167 
1 
I ) ' 
l year in lo $ 228 | 203 i 175 
1 ! 
i i 


MbB {Metea loamy sand, 2 to 6 percent slopesq----~-----<----9naeenn n= 4,410 


MbC 'Metea loamy sand, 6 to 12 percent slopes-- 840 
MeA 'Metea loamy fine sand, moderately slowly permeable, 0 to 2 percent slopes 230 
MeB 'Metea loamy fine sand, moderately slowly permeable, 2 to 6 percent slopes- 825 
MeC {Metea loamy fine sand, moderately slowly permeable, 6 to 12 Percent slopes 200 
M1B {Miami loam, 2 to 6 percent slopes------ 9,335 


M1C =: [Miami loam, 6 to 12 percent slopes--~-~ 1,360 


MrC3 {Miami clay loam, 6 to 12 percent slopes, severely eroded=- 1,455 
MrD3 {Miami clay loam, 12 to 18 percent slopes, severely eroded- 475 
MsB {Miami~Owosso~Metea complex, 2 to 8 percent slopes-~ 2,840 
MsD 'Miami-Owosso-Metea complex, 10 to 25 percent slope 1,525 
MvC {Morley loam, 6 to 12 percent slopesq-“---~-----enn nen enn n ann 565 
MxC3 {Morley silty clay loam, 5 to 15 percent slopes, severely eroded- 3,845 
MxD3 {Morley silty clay loam, 15 to 25 percent slopes, severely eroded 225 
MzB {Morley-Glynwood complex, I to 4 percent slopes~- = 4,725 
OrA {Ormas loamy sand, 0 to 2 percent slopes--- 9,230 
OrB lormas loamy sand, 2 to 6 percent slopes~---- 7,790 


Orc lOrmas loamy sand, 6 to 12 percent slopes----- 1,725 
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Map | Soil name Acres [Percent 
symbol! i 
1 t 
Ab tAbscota fine sandy loam, occasionally flooded-' 120 | * 
Ao lAquents-Urban land complex, rarely flooded----------- 1,830 | . 
ATA ‘Aubbeenaubbee sandy loam, 0 to 2 percent slopes: 555 |} 
AtA \Aubbeenaubbee fine sandy" Joan moderately permeable, 0 to 2 percent slopegense=es 3,790 | < 
Bc 'Barry loam-- 18,265 } . 
BIA {Blount silt loam, 0 to 2 “percent slopes 1,100 | a 
BnB 2,240 | . 
BoB 6,880 } - 
BoC 2,405 | ° 
Bp 4,195 | @ 
BrA 4,755 | = 
CaA 2,980 } . 
C1B {Coloma loamy sand, 0 to 6 percent slopes~------------<------- 3,415 | s 
cic {Coloma loamy sand, 6 to 12 percent slope 930 | a 
CrA  {Crosier loam, 0 to 1 percent slopes- 21,385 | 3 
CrB  {Crosier loam, 1 to 4 percent slopes~-~ 14,980 | % 
De {Del Rey silt loam----------------==- 455 } . 
Fa {Edwards muck, drained-------~~---- 2,020 | Ps 
GE {Gilford sandy loam, gravelly substratum 4,990 } s 
Gm !Gilford mucky sandy loam, gravelly substratum 2,045 | 5 
Go \Gravelton loamy sand, occasionally flooded--- 1,755 { Py 
Gr 'Gravelton-Palms, gravelly substratum, complex 2,255 | BS 
GtA ‘Griswold loam, 0 to 2 percent slopes--------++---seesen neon --- 1,585 | si 
He {Histosols and Aquolls-----~ Jao eo ae om ena vw ow en ewan em 5,305 | . 
Ho {Homer sandy loam-----~-- 4,050 | < 
Ht ‘Houghton muck, undrained: 6,275 |} * 
Hx 'Houghton muck, drained-------~-------------- 8,885 | 7 
KoA ‘Kosciusko sandy loam, 0 to 2 percent slopes- 7,040 | s 
KoB {Kosciusko sandy loam, 2 to 6 percent slopes---- 8,360 | Fy 
KoC {Kosciusko sandy loam, 6 to 12 percent slopes- 1,670 } S 
KoE {Kosciusko sandy loam, 18 to 30 percent slopes 445 } ae 
KtA {Kosciusko silt loam, 0 to 2 percent slopes--- 1,530 { ‘ 
KxC3 !Kosciusko sandy clay loam, 8 to 15 percent slopes, severely eroded- 2,680 | 
MaA {Martinsville sandy loam, 0 to 2 percent slopes-------------<-- 2,265 | . 
MaR !Martinsvilie sandy loam, 2 to 6 percent slopes-- 4,040 | 
MaC {Martinsville sandy loam, 6 to 12 percent slopes H 500 } 
MbA {Metea loamy sand, 0 to 2 percent slopes-- ! 910 | 
i 
t 
H 
' 
y 
' 
t 
: 
t 
' 
vi 
1 
t 
' 
1 
' 
1 
' 
! 
1 
' 
H 
' 
1 
i 
t 
OtA {Ormas loamy sand, sandy substratum, 0 to 2 percent slopes 3,585 | 
OtB {Ormas loamy sand, sandy substratum, 2 to 6 percent slopes-— 2,880 | 
otc !Ormas loamy sand, sandy substratum, 6 to 12 percent slopes- 490 | 
Pa [Palms muck, drained---~-------<- n-ne nnn nnn n nn nn nn 1,220 | 
Pb {Palms muck, gravelly substratum, arained- 4,580 | 
Pe \Pewamo silty clay loam 1,825 | 
Pg {Pits, gravel---- 225 | 
Re ‘Rensselaer loam- 15,055 { 
t 


See footnote at end of table. 


Map ; soll name ' oo pees vues 

symbol} H ! 

t ' ' 

! H : 
RIA '!Riddles fine sandy loam, 0 to 2 percent slopes-~ H 6,705 } 1.9 
R1B {Riddles fine sandy loam, 2 to 6 percent slopes~ ‘ 16,375 | 4.6 
RIC {Riddles fine sandy loam, 6 to 12 percent slopes- { 2,615 | 0.7 
RID !Riddles fine sandy loam, 12 to 18 percent slopes-----: { 650 | 0.2 
RxB  |Riddles-Ormas-Kosciusko complex, 2 to 6 percent slopes- { 5,585 | 1.6 
RxC !Riddles-Ormas-Kosciusko complex, 6 to 12 percent slopes--- { 1,970 | 0.6 
Sa \Saranac clay loam, gravelly substratum, occasionally flooded- i 560 | 0.2 
Se 'Sebewa loam-------------: { 12,535 | 3.5 
Sf {Sebewa mucky loam | 4,255 | 1.2 
ShA |Shipshe sandy loam, 0 to 2 percent slopes- t 6,045 | 1.7 
ShB  'Shipshe sandy loam, 2 to 6 percent slopes-- H 505 {| 0.1 
Sn }Shoals loam, gravelly substratum, occasionally flooded- H 1,185 | 0.3 
To ‘Toledo silty clay-- ' 1,430 | 0.4 
Ud {Udorthents, loamy-~ H 175} 0.1 
Aisa \Udorthents-Urban land complex H 1,665 | 0.5 
Wa 'Wallkill silt loam--------~ ! 840 | 0.2 
We {Washtenaw silt loam: = H 2,010 | 0.6 
We ‘Washtenaw loam, gravelly substratum-------- { 735 4 0.2 
WIB 'Wawasee fine sandy loam, 2 to 6 percent slopes~---~ \ 23,375 | 6.6 
W1ic2 !Wawasee fine sandy loam, 6 to 12 percent slopes, eroded- H 5,965 | 1.7 
WiD2 ‘!Wawasee fine sandy loam, 12 to 18 percent slopes, eroded { 475} 0.1 
Wt |Whitaker loam--------------------------------=----- i 6,760 | 1.9 
Water areas less than 40 acres in size | | 0.7 
Water areas more than 40 acres in size--- H \ 2.7 


* Less than 0.1 percent. 


are specified in parentheses after the soil name) 
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' 
H Soil name 
1 
1 


{Aubbeenaubbee sandy loam, 0 to 2 percent slopes (where drained) 


|Aubbeenaubbee fine sandy loam, moderately permeable, 0 to 2 percent slopes (where drained) 


‘Barry loam (where drained) 

{Blount silt Joam, O to 2 percent slopes (where drained) 
{Blount-Glynwood complex, 1 to 3 percent slopes (where drained) 
{Brady sandy loam 

{Bronson sandy loam, 0 to 2 percent slopes 

{Carmi loam, 0 to 2 percent slopes 

{Crosier loam, 0 to 1 percent slopes (where drained) 

{Crosier loam, 1 to 4 percent slopes (where drained) 

{Del Rey silt loam (where drained) 

{Gilford sandy loam, gravelly substratum (where drained) 
{Gilford mucky sandy loam, gravelly substratum (where drained) 
{Griswold loam, 0 to 2 percent siopes 

{Homer sandy loam (where drained) 

{Kosciusko sandy loam, 0 to 2 percent slopes 

!Kosciusko sandy loam, 2 to 6 percent slopes 

{Kosciusko silt loam, 0 to 2 percent slopes 

{Martinsville sandy loam, 0 to 2 percent slopes 

{Martinsville sandy loam, 2 to 6 percent slopes 

{Metea loamy sand, 0 to 2 percent slopes 

{Metea loamy sand, 2 to 6 percent slopes 


{Metea loamy fine sand, moderately slowly permeable, 0 to 2 percent slopes 
{Metea loamy fine sand, moderately slowly permeable, 2 to 6 percent slopes 


{Miami loam, 2 to 6 percent slopes 

|Miami-Owosso-Metea complex, 2 to 8 percent slopes 
{Morley~Glynwood complex, 1 to 4 percent slopes 

{Pewamo silty clay loam (where drained) 

!Rensselaer loam {where drained) 

{Riddles fine sandy loam, 0 to 2 percent slcpes 
{Riddles fine sandy loam, 2 to 6 percent slopes 
{Riddles-Ormas-Kosciusko complex, 2 to 6 percent slopes 


{Saranac clay loam, gravelly substratum, occasionally flooded (where drained) 


{Sebewa loam (where drained) 
{Sebewa mucky loam (where drained) 


{Shoals loam, gravelly substratum, occasionally flocded {where drained) 


{Toledo silty clay (where drained) 

{Washtenaw silt loam (where drained) 

{Washtenaw loam, gravelly substratum (where drained) 
{Wawasee fine sandy loam, 2 to 6 percent. slopes 
(Whitaker loam (where drained) 

x 
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* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats} for 30 days. 
*#* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Miscellaneous areas are excluded. Absence of an 
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4 THa jor management concerns Subclass) 
So. 


Class | Total | H Hy 
! acreage |Erosion {Wetness {problem | Climate 
H fe) (w) tts) (c) 
H Y Acres |} Acres | Acres | Acres 


H 
185,130) 83,495 


i 
111,085! 32,190 
1 


VI 2,075} 1,145 -- 930 --- 
1 

VII a --- --- o 
i 

VIII 5,305} =~ | 5,305 --- --- 
H 


Soil name and 


{Ordi- 


T Mana ent concerns i Potential productivit: 
i tui ' ' ‘ ‘ 1 


{Seedling} Wind- 
limita~|mortal- 


' 

t 

1 H 

H H tion | ity { hazard } 
' 1 

t 

3 


map symbol 


Glynwood------=- 


{nation} Erosion 


}symbo] {hazard 


4s !slight 


3c 


3c 


4c 


4S 


5A 


1 
1 
1 
! 
I 
‘ 
i 


1 
i 
1 
i 
' 
1 
! 
1 
{ 
1 
i 
{ 
{ 
4 
1 
i 
' 
1 
! 
! 
4 
1 
1 
1 
! 
i 
1 
1 
1 
1 
' 
rT 
' 
! 
1 
{ 
1 
1 
i 
' 
1 
1 
{ 
' 
4 
‘ 
' 
1 
4 
1 
‘ 
1 
{ 
4 
! 
1 
‘ 
rT 
' 
1 
' 
1 
' 
4 
1 
1 
t 
i 
t 
1 
' 
1 
1 
' 
t 
iy 
' 
iy 
i 
| 
i 
1 
{ 
1 
i 
i 
' 
1 
' 
1 
i 
1 
{ 
t 
i 
1 
‘ 
! 
' 
t 
i 
! 
' 
! 
{ 
t 
i 
! 
l 


ment 


Slight 


Slight 


Severe 


Slight 


Slight 


Slight 


Slight 


Slight 


See footnotes at end of table. 


throw 


1 
Moderate !Slight 


Slight 


Moderate 


Moderate 


Slight 


Severe 


Severe 


Severe 


Moderate! 


Slight 


Slight 


Common trees 


!Silver maple 


'Eastern cottonwood- 
{American sycamore-~ 
' 


PL 
Wh. 


\Northern red oak- 
!Green ash--~ 


\Northern read ake 
iGreen as! 


{Black cherry 


{White ash-~-----~- 


| 
White oak--- 
{Red pine-~-- 


fEastern white pine-- 


!Jack pine--------- 
{Northern red oak---- 


{Red maple--- 
!Quaking aspen- 
iGreen ash--- 


(Slippery eln-----~ 
t 


iSite |Volume* 
index! 


Trees to 


stern white 
ine, yellow- 
oplar. 


go fh 


Eastern white 
pine, 

white ash, red 
maple, yellow- 
poplar, 
American 
sycamore, 
green ash, 
white ash. 


Eastern white 
pine, red 
maple, white 
ash, American 
sycamore. 


td 
co) 


stern white 
ine, red 
ine, yellow- 
oplar. 


Eastern white 
pine, red 
pine, yellow- 
poplar. 


Austrian pine, 
yellow-poplar, 
green ash, pin 
oak, red 
maple, black 
oak, American 
sycamore. 


Eastern white 
pine, red 
pine, jack 
pine. 


Red pine, green 
ash, eastern 
white pine. 


LoRoKoj 


map symbol ination! Erosion | ment {Seedling} Wind- Common trees 
{symboljhazard { limita-{mortal- | throw 
H ' tion | ity 
' 


! 
' 
4A 'Slight !Slight 
Bronson i ' 
H t 
' ! 
y t 
H H 
C1B, C1C 4S {Slight {Slight 
Coloma : i 
! H 
1 ' 
' 1 
Hl ! 
CrA, CrB-~------! 4A !Slight !Slight 
Crosier { H ! 
! 1 1 
1 t ' 
t ' 1 
1 1 ' 
1 1 1 
1 i t 
1 re 1 
4 1 t 
I t 1 
1 i ' 
1 ! { 
i 4c {Slight {Slight 
1 
H H 1 
I ' t 
t ! ! 
I t 1 
H { { 
! 2W iSlight (Severe 
i i ' 
I t 1 
, ! 1 
t t 1 
! 1 t 
t 1 1 
H I { 
Gf, Gi------~---~ { 4w {Slight {Severe 
Gilford i H i 
| | t 
I t t 
' 1 1 
1 ' i 
t { H 
H i | 
Gorn monn n enna | 3W {Slight {Severe 
Gravelton | | ! 
Hi ' ' 
1 1 ! 
' ! t 
1 ’ ! 
t t ' 
' ! ' 
' ' ' 
' ! ' 
1 ' 
I ' t 
' ! t 
Gré*; ‘ H ! 
Gravelton------ { 3W {Slight {Severe 
fe 
{ i ' 
H ' H 
1 1 1 
{ t t 
{ 1 ! 
1 I ' 
1 1 1 
1 ' 1 
i H 1 
Palmg---ecenen= } 3W {Slight {Severe 
as 
1 1 t 
' t t 
' t 1 
H | | 
Ho----n er eee H 4A {Slight {Slight 
Homer t i | 
! ' ! 
' 1 t 
' ! 1 
t t t 
‘ ' 1 
U 1 I 
' Fr t 
t ' ' 
' ' 1 
t v ' 


See footnotes at end of table. 


{Eastern white pine- 
{Jack pine 
1 
Hy 


i 
1 
i 
1 
1 
{ 
{ 
' {Red pine 
i 
1 
! 


1 
{Green ash---~- 


(Bur oak---=--— 


i 
{White ash 
{Red maple-- 
{Quaking aspen- 
{Black willow- 
\Silver maple-- 


{American elm 
lEastern cot tonwood-~ 
fAmerican sycamore--- 


'Red maple~---------- 
‘Silver maple- - 
{White ash-~-- 
‘American elm----- 
‘Rastern cottonwood-- 
jAmerican sycamore 
{Pin oak------------- 
1 


Severe 


i 
{Red maple 
{Silver maple 
{White ash-- 
jQuaking aspen- 


ISite |Volume*! 
index} 


| Trees to 
| plant 
i 
{ 


Eastern white 
pine, red 
pine, jack 
pine. 


Eastern white 
pine, red 
pine, jack 
pine. 


Eastern white 
pine, 

white ash, red 
maple, yellow- 
poplar, 
American 
sycamore. 


Austrian pine, 
green ash, pin 
oak, red 
maple. 


Red maple, 
silver maple, 
white ash. 


Eastern white 
pine, European 
larch, white 
spruce, white 
ash. 


Green ash, red 
maple, 
American 
sycamore, pin 
oak, silver 
maple, swamp 
white oak. 


Green ash, red 
maple, 
American 
sycamore, pin 
oak, silver 
maple, swamp 
white oak. 


Red maple, 
silver maple, 
white ash. 


Eastern white 
pine, American 
sycamore, 
white ash, red 
maple, yellow- 
poplar. 


Ht, Hx-~ 
Houghton 


KoA, KoB, KoC~-- 
Kosciusko 


KoE-~ 
Kosciusko 


Kosciusko 


MaA, MaB, MaC--- 
Martinsville 


MbA, MbB, MbC, 
MeA, MeB, MeC-- 
Metea 


MIB, MIC, MrC3, 


map symbol > 'nation! Erosion 


{symbol 


hazard 


] 
2H {Slight 
t 


4S 


4R 


4S 


4S 


5A 


Slight 


Moderate 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


ment 


limita-|mortal- | 


tion 


Severe 


Slight 


Moderate 


Slight 


Slight 


Slight 


Slight 


See footnotes at end of table. 


‘Seedling! Wind- 


ity 


Severe 


Moderate 


Moderate 


Moderate 


Slight 


Moderate 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


throw 
hazard 


Common trees 


'Black willow-- 
!Quaking aspen- 
'Silver maple-------- 
' 


t 

iNorthern red oak-: 
'White oak 
{Eastern white pine-~ 
{Black oak: 
Jack pine 


1 

{Northern red oak- 
IWhite oak 
'Eastern white pine- 
'Black oak-------- 
{Jack pine 


r 

1 

t ' 
‘Northern red oak----! 
\White oak i 
fEastern white pine--} 
q 

4 

e 

t 


{Black oak 
\Jack pine 
1 


{White oak----------- 


!Yellow-poplar---- 
{Eastern white pine-- 
4 Red pine------------ 


White oak----------- 


Yellow-poplar----~~- 


White oak----------~ 
Yellow-poplar: 


White oak---- 
Yellow-poplar 


90 
98 


H 'Site |Volume* 
\ {index} 
1 


62 
82 
166 
142 


72 


104 


72 
104 


72 
104 


Trees to 
plant 


‘astern white 
pine, red 

pine, jack 
Pp. 


PB. 
pine, jack 
pine. 


Eastern white 
ine, red 
ine, jack 
ine. 


voUD 


pine, red 
pine, white 
ash, yellow~ 
poplar, black 
walnut. 


Eastern white 
pine, red 
pine, yellow- 
poplar, black 
walnut. 


Eastern white 
pine, red 
pine, white 
ash, yellow- 
poplar, black 
walnut. 


' 

d 

' 

H 

t 

‘ 

1 

1 

1 

H 

' 

t 

? 

1 

! 

{ 

' 

' 

’ 

1 

J 

i 

' 

t 

1 

I 

7 

t 

t 

a, 

' 

1 

' 

1 

' 

t 

1 

1 

t 

H 

' 

' 

t 

a 

! 

t 

7 

t 

1 

' 

i 

1 

t 

1 

H 
{Eastern white 
' 

t 

' 

t 

' 

, 

4 

4 

' 

' 

' 

' 

! 

! 

' 

' 

, 

* 

! 

1 

t 

' 

. 

' 

1 

i 

' 

1 

' 

' 

. 

1 

1 

t 

1 

1 

1 

1 

1 

1 

1 

H 
‘Eastern white 
{ pine, red 
| pine, white 
{ ash, yellow- 
! poplar, black 
! walnut. 
! 

t 

{Eastern white 
{ pine, red 
{ pine, black 
| walnut, 
{ yellow-poplar, 
{ white ash. 
1 


eolil hame ang ;Vraln~ |; equipr 1 
map symbol !nation!EFrosion ment !Seedling} Wind- Common trees ‘site !Volume*{ Trees to 
{symbol }hazard limita-{mortal- | throw {index} { plant 
t im tion | ity { 


{ 
hazard | 
\ 
i 
! 
t 


oak, red 
maple, black 
oak, American 
sycamore. 


1 
' 
t 
1 
1 
H i H 
i 4 t , 1 
' t H H i | 
H 1 i ! ' ! | 
4S !Slight {Slight {Moderate{Slight { 80 | 62 {Eastern white 
' t t t } 86} 82 | pine, red 
H H { H } 75 | 166 | pine, yellow- 
i H H H ! 75 | 142 | poplar, black 
H { { { H ! ! walnut. 
1 I 1 1 7 I t 
t t i I ' t t 
H i i | { H H 
5A {Slight {Slight {Slight {Slight 1 90} 72 !Eastern white 
H H i H ' og | 104 {| pine, red 
H I H i H H ! pine, white 
i i i H i Hi { ash, yellow- 
H H ! { { i | poplar, black 
| i H ' t H | walnut. 
i ' H i i H ' 
4A ‘Slight {Slight {Slight Slight ' 90} 72 {Eastern white 
' H { t ! 98 | 104 | pine, red 
H H H { i i { pine, black 
H i H H i ! { walnut, 
H H { H : } ! yellow-poplar, 
{ ' ' ' ' H | white ash. 
i { { H H ! I 
4R |Moderate|Moderate {Moderate !Slight ' g0 } 62 {Eastern white 
| ! i ! 'Yellow~poplar- { g6} 982 | pine, red 
H { i | ‘Eastern white pine--! 75 | 166 { pine, yellow- 
' I ! | {Red pine------------ { 75 | 142 | poplar, black 
H ' H { H H H ! walnut. 
i i H t H H Hl { 
4A {Slight {Slight {Slight {Slight {White oak-~--------- { 80 } 62 {White oak, 
' { H i {Northern red oak----! 80 | 62 | black wainut, 
i H : H {Yellow-poplar- -! 90 | 90 | green ash, 
H H { 'Black walnut- --- | --- | eastern white 
H H ; t {Bur oak: --- | --- | pine, red 
H ! H H 'Shagbark hickory----} --- | --- | pine, white 
| H { : H H ! spruce. 
! { | { H H H 
4R |Moderate!Moderate/Slight {Slight | ' go! 62 {White oak, 
t Hl H | INorthern red oak ! go! 62 | black walnut, 
| | t ! \Yellow-poplar- -' 90! 90 | green ash, 
H H i t 'Black walnut- -| --- | --- | eastern white 
H H ' ! {Bur oak------- - | -+- | pine, red 
H t H H 'Shagbark hickory----| --- | --- | pine, white 
' t H H t { i | spruce. 
' { 1 ' t ) ' t 
s ' I s i] t ' i 
: H H i H H { | i 
Morley=-------~ i 4a ‘Slight {Slight {Slight {Slight [White oak----------- ' g0} 62 {White oak, 
| | t Hy H ‘Northern red oak { go! 62 | black walnut, 
H i ! i i 'yellow-poplar-- H ! 90 ! green ash, 
i ! | H { {Black walnut-- | ! --- | eastern white 
H | H H i { { --- { pine, red 
H I H { H H | --- |} pine, white 
t ! H { i i H | spruce. 
{ t H H i ! t t { 
Glynwood---~--- ! ac }slight {Slight {Moderate|Moderate|Northern red oak----| { 62 {Austrian pine, 
! ! ! ' ; H 62 | yellow-poplar, 
i | H H { 62 | green ash, pin 
1 1 1 t 1 1 
I 1 , ' t t 
li t 1 1 1 ' 
1 1 1 t 1 I 
i ' 1 t t ' 
i 1 1 iE 1 I 
1 1 I t 1 ' 
t ' 1 I ' H 
I ' H ! I ' 


See footnotes at end of table. 


eoll name and ;,Urdi~ ; fquip= ; 
map symbol {nation}Erosion ment | 
isymbol jhazard 


{mortal- | 


Seedling; Wind- 


throw 


Trees to 
plant 


Common trees 


{ i it |_hazard H 
t 1 


OrA, OrB, OrC--- 
Ormas 


Hy 
i 
! 
! 
I 
H 
1 
t 
I 
! 
tT 
1 ! 
' I 
1 1 
I i 
1 # 
1 ! 
I ' 
i t 
t 1 
i] 1 
H H 
OtA, OtB, OtC--- 4S {Slight {Slight 
Ormas H H 
{ H 
! i 
1 t 
t ' 
I 1 
' ' 
1 l 
1 t 
! 1 
t H 
Pa, Po--se---+6- i 2W {Slight /Severe 
Palms t H H 
rT ! ! 
t t i 
' t 1 
H H i 
t r ! 
ae 
Pears accadensens | 5W {Slight {Severe 
Pewamo i H { 
a 
L ' l 
t | { 
' | ! 
t t i 
I t t 
; | 
Rernennne-n-- nee t 5W [Slight {Severe 
Rensselaer | i { 
{ | 
i t | 
1 ! t 
H i i 
RIA, RIB, R1IC---! 5A ‘Slight !Slight 
Riddles H H i 
i | H 
tJ t t 
i ' t 
1 t ! 
1 i t 
I ‘ ' 
t ' ! 
{ t H \ 
RlDecereseccece= | 5R jModerate {Moderate} 
Riddles H I | { 
H I 
I t 
i t 
i i 
| I 
{ i 
RxB**, RxC** H H 
Riddles-------- { SA] 
' 
' 
t 
I 
i 
t 
1 
1 
t 
i 


See footnotes at end of table. 


4 
Moderate/Slight {White oak----------- Eastern white 
H |Yellow-poplar---- pine, red 
i {Eastern white pine- pine, yellow- 
i 'Red pine-~~----+---- poplar, black 
| H walnut, 
7 Hl European 
H ! alder. 
i 


pine, red 
pine, white 
ash, yellow- 
poplar, black 
walnut. 


I 

Moderate|Slight {White oak-- Eastern white 
H |Yellow-poplar---- pine, red 
! iEastern white pine- pine, yellow- 
\ ted pine-~-=<<-=----- poplar, black 
H walnut, 
| European 
| alder. 
t 

Severe | ane 
{ 
! 
1 
| 
1 iSilver maple-- 
1 ' 

Moderate|Moderate}Pin oak------------- White ash, 
H {Swamp white oak~ eastern white 
H tRed maple----- pine, red 
t tWhite ash - maple, green 
H jEastern cottonwood- ash. 
i }Green ash----------— 
1 t 
1 

Severe H Eastern white 
' pine, 
\ red maple, 
H white ash. 
7 

Slight |Slight [White oak----------~ Eastern white 
H {Yellow-poplar-: pine, red 
! \Northern red oak--- pine, white 
1 t ash, yellow~ 
| | poplar, black 
\ 1 walnut. 
iy if 

Slight {Slight {White oak----~------ Eastern white 
{ {Yellow~poplar=-: pine, red 
H tNorthern red oak~-- pine, white 
1 1 
H H ash, yellow- 
H H poplar, black 
H H walnut. 
1 i 

Slight [Slight jWhite oak Eastern white 
1 
' 
1 
1 
1 
' 
' 
1 
' 


wOll Name ake Vien i | i ate A i 


t ' 
Common trees {Site |Volume* 


t t 
map symbol nation{Erosion | ment j|Seedling, Wind- H | Trees to 
‘symbolihazard | limita-{mortal- {| throw | tindex| + plant 
H Hl | tion {ity | hazaré | i Hl | 
1 I 1 I i I ' ' i 
{ H | H i H { | i 
RxB**, RxC**: | I H H H { | H t 
Ormas----~----~ ! 4S {Slight {Slight {Moderate|Slight [White oak----------- | 70 | 52 [Eastern white 
H i t H H \Yellow-poplar------- } --- | --=- | pine, red 
{ i ! H | \Eastern white pine--{ --- | --- | pine, yellow- 
{ { H H Hi fRed pine------------ ' 78 | 150 | poplar, black 
Sc jo | Melnat, 
| H H Lee 
H 1 cee 
i ' | t i t 
Kosciusko---~~~ { 4S [Slight {Slight [Moderate; { 60 {Eastern white 
la eae eae aaa |S | pines zea 
; | i rte Crete coe 
oa H ' pa qlee: 
i H H H I i 
1 ' 1 i I 1 1 
Sarqennnnoon---- { 5W |Slight {Severe [Severe | ! 67 {Eastern white 
Saranac | | i { H | --- | pine, red 
i { { H t | --- {| maple, white 
H | { H i { --- | ash. 
H { { H H | i 
Se, Sf-o------~~ ! SW }Slight {Severe jSevere | { 70 {Eastern white 
Sebewa H { H H H | 78 | pine, white 
! ' H | { 1 54 i ash, green 
i 1 1 t 1 | o-- | ash. 
1 1 t 1 t bee 
H I H H H H i 
1 i iY ' 1 1 I 
Sn------------o = | 5W {Slight {Moderate;Slight | { 72 !Red maple, 
Shoals { H H H H fAmerican sycamore-- | --- | swamp chestout 
H H | H i {Eastern cottonwood- | --- | oak, pin oak, 
H H H H I ‘Red maple----~------ | --- | eastern white 
i oe ee ee | | ine 
1 Lk 1 ' 1 1 ! 
Toma ann annem nn ' 4W {slight {Severe {Severe jSevere {Pin oak------------- ' 62 {Pin oak, green 
Toledo H i | H H {Swamp white oak-----{ { 62 { ash, American 
H H H } H }Red maple----- =| ! --- | sycamore, red 
H i H H H {Green ash-----------| { { maple, silver 
i H H i t \Eastern cottonwood--} ~-- | { maple, swamp 
H H H i H i H t | white oak. 
{ | H H H i H H { 
Warn -o- { 3W {Slight {Severe [Severe [Severe | --- foneee pose = 
aa ee | fe ee 
{ 1 i t ! t i i 1 
Wornnn nnn nennn= { sw iSlight {Severe {Severe {Moderate}Pin oak--------- -| 861 68 jEastern white 
Washtenaw H | Hl i 1 {Northern red oak----| 75 | 57 {| pine, black 
H Hl H t { {Red maple----- -| 70 } 43 | spruce, red 
H H H ! H {Silver maple -{ --- {| --- | maple, white 
{ H i { H \White ash------- =| | --- | ash, white 
{ H H H { \American basswood---| | --- | spruce. 
ee ee ee 
t ! 1 t I ' 1 i} 1 
Wencwnernnnnnana | SW {Slight [!Severe {Severe {Severe |Pin oak----~-------- ! 86 | 68 |Eastern white 
Washtenaw H H i H i iNorthern red oak: 75 | 57 | pine, American 
| | H { { {Red maple----- 70 | 43 | sycamore, red 
| | | H H {Silver maple --- | --- | maple, green 
H | H H i {White ash------— - | --- | ash, white 
i ' i i ' {American sycamore - i oe H spruce. 
' 1 1 1 ' ! 1 
H i I H i { ' 


See footnotes at end of table. 


map symbol ‘nation !Erosion | Trees to 
{symbol {hazard ! limita-{mortal- {| throw plant 
1 
t 


‘ 
' 
{ 
{ H tion | ity | hazard | 
H 
i 


W1B, W1C2-~----- H SA Slight [Slight [Slight Eastern white 
Wawasee pine, red 
pine, white 
ash, yellow- 
poplar, black 
walnut. 


ment ISeedling} Wind- Common trees ‘Site 'Volume* 


Eastern white 
pine, red 
pine, white 
ash, yellow- 
poplar, black 
walnut. 


W1D2------------ | 5R 


Eastern white 
pine, white 
ash, red 
maple, 
yellow-poplar, 
American 
sycamore. 


|Yellow-poplar--: 
\Northern red oak---- 


~ 
Nn 


* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual 
increment for fully stocked natural stands. 
** See description of the map unit for composition and behavior characteristics of the map unit. 


oe ee eS 


i 
Soil name and } 
map symbol f 
1 


Abe--------------- 


Abscota 


Ao*: 
Aquents. 


Urban land. 


ArA, AtA-- 
Aubbeenaubbee 


Blount 
1 
1 


See footnote at end of table. 


<8 


ee ee Se a a 


Amur privet, Amur 
honeysuckle, 
American 
cranberrybush, 
silky dogwood. 


Amur honeysuckle, 
American 
cranberrybush, 
Amur privet, 
silky dogwood. 


Silky dogwood, 
American 
cranberrybush, 
Amur honeysuckle, 
Amur privet. 


American 
cranberrybush, 
Tatarian 
honeysuckle, Amur 
honeysuckle, 
arrowwood, Amur 
privet, 
Washington 
hawthorn, eastern 
redcedar. 


American 
cranberrybush, 
Tatarian 
honeysuckle, Anur 
honeysuckle, 
arrowwood, Amur 
privet, 
Washington 
hawthorn, eastern 
redcedar. 


Austrian pine, 
white fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


Austrian pine, 
white fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


Washington 
hawthorn, blue 
spruce, white 
fir, northern 
white-cedar, 
Austrian pine, 
Norway spruce. 


Osageorange, green 
ash, Austrian 
pine. 


Osageorange, green 
ash, Austrian 
pine. 


Norway spruce---=~- 


Norway spruce----- 


>35 


Eastern white 
pine, pin oak. 


Eastern white 
pine, pin oak. 


Eastern white pine }jPin oak. 


Pin oak, eastern 
white pine. 


Pin oak, eastern 
white pine. 


map symbol 


BnB*: 
Glynwoo 


Bronson 


C1B, c1c 
Coloma 


See footnote at end of table. 


Geewne---- 


Amur honeysuckle, 
Washington 
hawthorn, Amur 
privet, 
arrowwood, 
eastern redcedar, 
Tatarian 
honeysuckle, 
American 
cranberrybush. 


t 
Siberian peashrub {Tatarian 
} honeysuckle, Amur} pine, red pine, 


honeysuckle, 


Austrian pine, 
green ash, 
osageorange. 


Eastern white 


Austrian pine, 


lilac, Washington} jack pine. 


hawthorn, radiant 
crabapple, 
autumn-olive, 
eastern redcedar. 


Silky dogwood, 
Amur privet, Amur 
honeysuckle, 
American 
eranberrybush. 


Silky dogwood, 
American 
cranberrybush, 


l 
' 
! 
1 
' 
1 
' 
| 
! 
' 
! 
1 
! 
! 
H 
i 
' 
1 
t 
1 
i 
i 
i 
i 


Austrian pine, 
white fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


Austrian pine, 
northern white-~ 
cedar, white fir, 


Amur privet, Amur! blue spruce, 


honeysuckle. 


Siberian peashrub {Eastern redcedar, 
1 


radiant 
crabapple, 
Washington 
hawthorn, autumn- 
olive, Amur 
honeysuckle, 
lilac, Tatarian 
honeysuckle. 


( 
Siberian peashrub {Eastern redcedar, 


radiant 
crabapple, 
Washington 
hawthorn, autumn~ 
olive, Amur 
honeysuckle, 
lilac, Tatarian 
honeysuckle. 


Amur honeysuckle, 
American 
cranberrybush, 
Amur privet, 
silky dogwood, 


t 
1 
1 
| 
if 
t 
1 
1 
i 
' 
! 
{ 
{ 
' 
! 
' 
' 
_ 
1 
' 
! 
| 
i 
! 
! 
' 
' 
' 
' 
t 
' 
! 
! 
l 
! 
t 
' 
! 
i 
t 
‘ 
! 
! 
F 
' 
3 
' 
HT 
1 
! 
1 
‘ 
‘ 
1 
J 
‘ 
1 


Washington 
hawthorn. 


Eastern white 
pine, Austrian 
pine, red pine, 
jack pine. 


Austrian pine, 
jack pine, red 
pine. 


Austrian pine, 
blue spruce, 
northern white~ 
cedar, Washington 
hawthorn, white 
fir. 


Pin oak, east 
white pine. 


Eastern white 


ern 


pine 


| 
t 
! 


t 
if 


' 
f 
! 
1 
1 
! 
! 
i 
{ 


pine, pin oak. 


Eastern white 


i pine, pin oak. 


Ri le Se Seka 


t ' 
map symbol { <8 16-25 H 26-35 
i 
| 


i 
1 
{ 
1 
' 
' 
H 
i 
i 


, i 
1 1 
| | 
De-----~ caieinteneatmtededed | o-- jAmur privet, Austrian pine, fEastern white | --- 
Del Rey | | arrowwood, green ash, { pine, pin oak. { 
H | eastern redcedar,! osageorange. H H 
i | Washington H : i 
Hl | hawthorn, Amur | H | 
| | honeysuckle, H H ' 
H ! Tatarian i { i 
i } honeysuckle, H H | 
H { American H H { 
1 { cranberrybush. |} i ' 
1 ' 
1 i ' 1 1 
Edq-~----3--------- ‘Common ninebark, {Amur honeysuckle, |Tall purple willow|Golden willow, {Imperial Carolina 
Edwards | whitebelle | Amur privet, H | black willow. | poplar. 
| honeysuckle. | silky dogwood, H H i 
H | nannyberry | | { 
Hl { viburnum, Hl H H 
H 1 Tatarian H i | 
H ' honeysuckle. H 1 | 
' 
I t t 1 1 
Gf, Gn------------} --- {Amur privet, silky{Northern white- iEastern white pine;Pin oak. 
Gilford H | dogwood, Amur | cedar, Norway H | 
{ { honeysuckle, | spruce, H i 
H | American | Washington H Hl 
H { cranberrybush. | hawthorn, white { I 
H | } fir, blue spruce,j H 
\ i i Austrian pine. i 1 
4 | 1 I 1 
Gorman n nanan H Staal {Amur privet, Amur |Norway spruce, {Eastern white pine{Pin oak. 
Gravelton | | honeysuckle, { Austrian pine, | Hl 
H | American | northern white- | H 
1 | cranberrybush, | cedar, blue H Hl 
H | silky dogwood. | spruce, white | H 
H i | fir, Washington | H 
i H | hawthorn. H | 
{ i i i i 
Gr*: | H | H H 
Gravelton~------- { oe {Amur privet, Amur jNorway spruce, {Eastern white pinejPin oak. 
| | honeysuckle, { Austrian pine, | H 
i | American ! northern white- | 4 
| | cranberrybush, | cedar, blue H H 
H i silky dogwood. { spruce, white H H 
H H ! fir, Washington | H 
t | | hawthorn. i H 
\ I H { i 
Palms. | | | H H 
| H I H H 
GtAq---o-- ae nenenn H - {Amur privet, Amur |White fir, blue {Norway spruce, {Eastern white 
Griswold H | honeysuckle, \ spruce, northern {| Austrian pine. {| pine, pin oak. 
H | American | white-cedar, i H 
H | cranberrybush, | Washington { ; 
i | silky dogwood. | hawthorn, i i 
' 1 t 
‘ 1 ! 1 1 
He*: H { H | H 
Histosols. H i H H | 
i { I I I 
Aquolls. ! | H { I 
1 I H i ! 


See footnote at end of table. 


ae ae: oan | ere 


map symbol 


Ht. 
Houghton 


Houghton 


KoA, KoB, KoC, 


KoE, KtA, KxC3---|Siberian peashrub 


Kosciusko 


MaA, MaB, MaC----- 


Martinsville 


MIB, MIC, MrC3, 
MrD3-~--— a 


See footnote at end of 


i 
' 
' 
' 
1 
1 
4 
i 
! 
' 
i 
{ 
' 
{ 
4 
t 
' 
4 
{ 
! 
{ 
i 
' 
! 
{ 
1} 
1 
1 
{ 
{ 
1 
! 
! 
{ 
! 
t 
{ 
l 
! 
' 
i 
' 
! 
1 
1 
! 
1 
' 
! 
1 
‘ 
' 
i 
' 
! 
! 
H 
I 
' 
H 
! 
1 
4 


Common ninebark, 
whitebelle 
honeysuckle. 


table. 


Amur honeysuckle, 
American 
cranberrybush, 
Amur privet, 
silky dogwood. 


Amur honeysuckle, 
Amur privet, 
silky dogwood, 
nannyberry 
viburnum, 
Tatarian 
honeysuckle. 


Eastern redcedar, 
lilac, radiant 
crabapple, 
autumn-olive, 


Amur honeysuckle, 


Tatarian 
honeysuckle, 
Washington 
hawthorn. 


Amur honeysuckle, 


j American 


cranberrybush, 
Amur privet, 
silky dogwood. 


Washington 
hawthorn, Amur 


honeysuckle, Amur 


privet, Tatarian 
honeysuckle, 
American 
cranberrybush. 


Amur honeysuckle, 
Amur privet, 
American 
cranberrybush, 
silky dogwood. 


Amur honeysuckle, 
Amur privet, 
American 
cranberrybush, 
silky dogwood. 


Austrian pine, 
white fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


Tall purple willowj;Golden willow, 


Eastern white 
pine, red pine, 
Austrian pine, 
jack pine. 


White fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


northern white- 
cedar, 
osageorange. 


White fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


White fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


1 
4 
i 
! 
i 
' 
i 
H 
' 
! 
' 
1 
' 
1 
1 
! 
i 
‘ 
t 
’ 
t 
1 
1 
t 
' 
1 
' 
1 
a 
1 
1 
i 
' 
a 
‘ 
1 
‘ 
' 
' 


black willow. 


Norway spruce, 
Austrian pine. 


Norway spruce. 


Norway spruce, 
Austrian pine. 


Norway spruce, 
Austrian pine. 


Eastern white 
pine, pin oak. 


Imperial Carolina 
poplar. 


Eastern white 
pine, pin oak, 


Eastern white 
pine, pin oak. 


Eastern white 
pine, pin oak. 


t ' 
t t 
1 ' 
' t 
4 4 
1 t 
I ' 
t 1 

= {Amur honeysuckle, |Eastern redcedar, {Eastern white -—- 
| Amur privet, | Austrian pine, pine, Norway 
{ American { northern white- spruce, red pine. 
| cranberrybush, | cedar, 
| Washington | osageorange. 
| hawthorn, t 
} Tatarian H 
| honeysuckle. H 
1 
1 I 

Metea-“<-------+- === {Washington {Austrian pine, Red pine, eastern o> 

| hawthorn, Amur {| eastern redcedar,} white pine, 
| honeysuckle, Amur} northern white- Norway spruce. 
{ privet, Tatarian | cedar, 
| honeysuckle, } osageorange. 
{ American H 
{ cranberrybush. H 
H t 
| H 

S= {Amur honeysuckle, {White fir, blue Norway spruce, Eastern white 
| Amur privet, { spruce, northern | Austrian pine. pine, pin oak. 
| American white-cedar, 
| cranberrybush, Washington 
{ silky dogwood. hawthorn. 
t 


i 
H 
H 
t 
H 
Hi 
Owosso-=-----<--— -- {Amur honeysuckle, {Eastern redcedar, |Eastern white <5 
| Amur privet, | Austrian pine, pine, Norway 
| American { northern white- spruce, red pine. 
| cranberrybush, | cedar, 
| Washington { osageorange. 
| hawthorn, H 
| Tatarian H 
} honeysuckle. ' 
1 1 
Metea------------ =s- \Washington {Austrian pine, Red pine, eastern eae 
| hawthorn, Amur | eastern redcedar,| white pine, 
| honeysuckle, Amurj northern white- Norway spruce. 
| privet, Tatarian { cedar, 
| honeysuckle, | osageorange. 
{ American H 
i cranberrybush. H 
1 t 
MvC, MxC3, MxD3--- --- {Amur honeysuckle, {Austrian pine, Eastern white <== 
Morley | Washington | green ash, pine, pin oak. 
| hawthorn, eastern, osageorange. 
| redcedar, Amur j 
| privet, H 
| arrowwood, H 
{ American | 
| cranberrybush, | 
| Tatarian { 
' honeysuckle. \ 
1 1 


See footnote at end of table. 
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map symbol <8 


o 
1 
w 
Oo 
b 
a 
1 
nN 
a 
wv 
oO 
1 
w 
wm 
v 
w 
uw 


Eastern white 
pine, pin oak. 


Amur honeysuckle, 
Washington 
hawthorn, eastern 
redcedar, Amur 
privet, 
arrowwood , 
American 
cranberrybush, 
Tatarian 
honeysuckle. 


Austrian pine, 
green ash, 
osageorange. 


Glynwood--------- Amur honeysuckle, 
Washington 
hawthorn, Amur 
privet, 
arrowwood, 
eastern redcedar, 
Tatarian 
honeysuckle, 
American 
cranberrybush. 


Austrian pine, 
green ash, 
osageorange. 


Pin oak, eastern 
white pine, 


OrA, OrB, OrC, 
OtA, OtB, OtC---- 
Ormas 


Siberian peashrub {Eastern redcedar, 
lilac, radiant 
crabapple, 
autumn-olive, 
Washington 
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pine, jack pine. 


Eastern white pine 


honeysuckle, 
Tatarian 
honeysuckle. 


Imperial Carolina 
poplar. 


Tall purple willow;Golden willow, 


black willow. 


Common ninebark, 
whitebelle 
honeysuckle. 


Amur honeysuckle, 
Amur privet, 
silky dogwood, 
nannyberry 
viburnun, 
Tatarian 
honeysuckle. 


Imperial Carolina 
poplar. 


Whitebelle 
honeysuckle, 
common ninebark, 


Black willow, 
golden willow. 
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Silky dogwood, 
Tatarian 
honeysuckle, Amur 
honeysuckle, Amur 
privet, tall 
purple willow. 

Northern white- Pin oak, 

cedar, Norway 
spruce, Austrian 

pine, blue 
spruce, white 
fir, Washington 
hawthorn. 


Amur honeysuckle, Eastern white pine 
silky doqwood, 
Amur privet, 
American 


cranberrybush. 


Pg*. 
Pits 


See footnote at end of table. 


Wee OMS Gt 
map symbol 


Rensselaer 


Riddles 


1 
Kosciusko-------~{Siberian peashrub } 


SQrtenq-anennne ene 


Saranac 


See footnote at end of table. 


8-15 


1 
16-25 i 
1 


Amur honeysuckle, 
silky dogwood, 
Amur privet, 
American 
cranberrybush. 


Amur privet, Amur 
honeysuckle, 
American 
cranberrybush, 
Washington 
hawthorn, 
Tatarian 
honeysuckle. 


Amur privet, Amur 
honeysuckle, 
American 
cranberrybush, 
Washington 
hawthorn, 
Tatarian 
honeysuckle. 


Eastern redcedar, 
lilac, radiant 
crabapple, 
autumn-olive, 
Washington 
hawthorn, Amur 
honeysuckle, 
Tatarian 
honeysuckle. 


Eastern redcedar, 
lilac, radiant 
crabapple, 
autumn-olive, 
Amur honeysuckle, 
Tatarian 
honeysuckle, 
Washington 
hawthorn, 


Amur honeysuckle, 
American 
cranberrybush, 
Amur privet, 
silky dogwood. 
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Northern white- 
cedar, Norway 
spruce, Austrian 
pine, blue 
spruce, white 
fir, Washington 
hawthorn. 


Eastern redcedar, 
Austrian pine, 
northern white- 
cedar, 
osageorange. 


Eastern redcedar, 
Austrian pine, 
northern white- 
cedar, 
osageorange. 


Red pine, Austrian 
pine, jack pine. 


Eastern white 
pine, red pine, 
Austrian pine, 
jack pine. 


Austrian pine, 
white fir, 
northern white- 
cedar, Washington 
hawthorn, Norway 
spruce, blue 
spruce. 


Eastern white 
pine, Norway 
spruce, red pine. 


Eastern white 
pine, Norway 
spruce, red pine. 


Eastern white pine 


Eastern white pine 


oak. 


weld USERS Gu ! 
16-25 i 26-35 


fir, Washington 
hawthorn. 


1 ' t ! 
map symbol \ <8 { 8-15 { H >35 
\ i 
I 1 ' I 1 
H H { i H 
Se, Sf--------- ad | lated {Amur honeysuckle, {Northern white~ |Eastern white pine|Pin oak. 
Sebewa H | silky dogwood, | cedar, Norway H H 
H { Amur privet, | spruce, Austrian } i 
H | American | pine, blue { H 
t 1 cranberrybush. | spruce, white H { 
H { ! fir, Washington | H 
\ \ ! hawthorn. { { 
| 
ShA, ShB---------- {Siberian peashrub {Amur honeysuckle, {Eastern white { -—- { -- 
Shipshe { ' lilac, Tatarian | pine, Austrian | i 
i | honeysuckle, | pine, red pine, { H 
H | eastern redcedar,} jack pine. | { 
Hl | radiant H i { 
{ | Crabapple, H i I 
i | Washington { | i 
H { hawthorn, autumn-|{ i { 
Hl } olive. { Hl 
| | 
Sn----~ See SeE Sent { <a {Silky dogwood, Northern white- {Norway spruce----- jEastern white 
Shoals H { Amur honeysuckle,; cedar, blue H | pine, pin oak. 
H { American { spruce, Austrian {| i 
H { cranberrybush, | pine, white fir, j t 
H | Amur privet. | Washington H | 
H { | hawthorn. { H 
H i | H H 
Torrasaess aeccnann| aes {Amur privet, Amur |Norway spruce, {Eastern white pinejPin oak. 
Toledo t | honeysuckle, } Austrian pine, { } 
t { American ! northern white- | { 
H { cranberrybush, | cedar, blue { ! 
i | silky dogwood. { spruce, white H H 
{ H | fir, Washington | 1 
t { | hawthorn. i H 
7 I t 1 1 
1 ‘ t 1 t 
vat, { i H { | 
Udorthents H H t Hl H 
f i H { I 
UE*: { i i i | 
Udorthents. H H i 1 H 
! ! 1 t 
1 t i i t 
Urban land. { | H H { 
{ i H i { 
Warcencccseren: | -- {Amur privet, Amur {Norway spruce, lEastern white pine|Pin oak. 
Wallkill { | honeysuckle, ; Austrian pine, i i 
{ { American ! northern white- | | 
H 1 cranberrybush, | cedar, blue H H 
| 1 silky dogwood. | spruce, white i H 
i H | fir, Washington | Hy 
\ ! | hawthorn. i f 
i I | H H 
Wo--seeseesencen-- i ooo {Silky dogwood, ‘Northern white- Eastern white pine|Pin oak. 
| 
Washtenaw { Amur honeysuckle,| cedar, Norway H H 
{ Amur privet, { spruce, Austrian } 
| American | pine, blue H 
\ cranberrybush. | spruce, white H 
' 1 
{ i i 
1 I t 
I I t 
I 1 1 


See footnote at end of table. 


wt GMS Gilt 


cedar, Washington 
hawthorn. 


t ' i 1 
Map symbol H <8 8-15 H 16-25 H 26-35 { >35 
i ' ' ! 
————___—_-} i = + 
' 
t 
We-n nanan tener en aan Amur privet, silky{Blue spruce, Eastern white pine/Pin oak. 
Washtenaw dogwood, Amur { Norway spruce, 
honeysuckle, { white fir, 
American 1 Austrian pine, 
cranberrybush. { northern white- 
1 
t 
' 
' 


W1B, W1C2, W1D2--- Amur honeysuckle, |White fir, blue Norway spruce, Pin oak, eastern 


Austrian pine. 


i 
H 
Wawasee { Amur privet, | spruce, northern } Austrian pine. white pine. 
} American 1 white-cedar, 
} cranberrybush, i Washington 
H silky dogwood. I hawthorn. 
i ' 
Wt---------------- ore jSilky dogwood, } Washington Norway spruce----- {Pin oak, eastern 
Whitaker } American | hawthorn, blue { white pine. 
} cranberrybush, } spruce, northern H 
{ Amur honeysuckle,| white-cedar, H 
} Amur privet. | white fir, i 
H i H 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil name and 
map symbol 


Camp areas Playgrounds Golf fairways 


| 
sown! Severe: H --|Moderate: H ----{Moderate: 
{ flooding. Hl ! flooding. ' | droughty, 
' | H ! ' flooding. 
' 
' 1 ! t i 
ya | ! | | | 
ents. 
Z H ! 
Urban land. H { ' Hl { 
' t ' ' ' 
1 1 i 1 ' 
ArA--- {Severe: \Moderate: |Severe: ‘Moderate: \Moderate: 
Aubbeenaubbee { wetness. | wetness, | wetness. | wetness. { wetness. 
{ H percs slowly. i H \ 
t 1 ! t t 
(Severe: {Moderate: {Severe: {Moderate: tModerate: 
\ wetness. \ wetness. ' wetness, { wetness. { wetness. 
{ \ 
1 1 1 1 I 
Bocreteneneerne wonnnn~| Severe: iSevere: {Severe: Severe: {Severe; 
Barry { ponding. ponding. ! ponding. ! ponding. | ponding. 
1 ! 
t 1 I 
BlAq--0-oon------ ~~-~| Severe: {Moderate: 1Severe: (Moderate: {Moderate: 
Blount } wetness. ! wetness, | wetness. } wetness, | wetness. 
i \ percs slowly. \ i ' 
1 1 ' 1 ‘ 
BnB*: H | H { i 
Blount ---------- --~=«|Severe: {Moderate: {Severe: (Moderate: {Moderate: 
i wetness. | wetness, ! wetness. i wetness. H wetness. 
Hl | percs slowly. | i $ 
1 t ' 1 t 
t t t 7 1 
Glynwood------~-----~|Moderate: |Moderate: {Moderate: {Moderate: (Slight. 
| wetness. | wetness. | slope, | wetness. { 
i ' \ wetness, ! ! 
1 
{ ' ' ' 1 
BoBen-~ eens ne nnncnen- {Moderate: \Moderate: {Severe: {Slight---<------ {Moderate: 
Boyer | small stones. 1 small stones. | small stones. [| | small stones. 
1 1 t ' 
, ' 1 ' i) 
BoC---++---+---------- !Moderate: 'Moderate: {Severe: {S$light---~------- {Moderate: 
Boyer { slope, | slope, 1 slope, ! | small stones, 
i small stones. H small stones. { small stones. } ! slope. 
! { ! 
t t 1 1 t 
Bp------ wececenenennnn {Severe: \Moderate: iSevere: {Moderate: |Moderate: 
Brady | wetness. ' wetness. { wetness. ' wetness. \ wetness. 
, ' 1 t i} 
BrAewren--------------- |Moderate: !Moderate: |Moderate: \Slight---------- {Slight. 
Bronson | wetness. | wetness. \ wetness. H | 
t t i ' 
t i} i , ' 
i ! (Slight- } iSlight. 
Cl Bone = enn n nanan \Moderate: {Moderate: {Moderate: |{Moderate: 'Moderate: 
Coloma { too sandy. ' too sandy. { slope, ! too sandy. | droughty. 
H H { small stones, | ' 
! H 1 too sandy. 1 { 
1 t ' i] t 
'Moderate: {Moderate: 'Severe: 'Moderate: \Moderate: 
Coloma { slope, | slope, } slope. | too sandy. } droughty, 
| too sandy. \ too sandy. i H | slope. 
1 
1 1 1 ' t 


See footnote at end of table. 


eo ae 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
percs slowly. 


Crosier 


' 
t 
i 
' 
i 
Deon+--2 22 --- +e {Severe : 
' 
' 
i 
! 
i 


7 L 
t , 
I I 
1 , 
1 i 
I 1 $ 1 
| | i i 
11 ' ’ 1 
r' t 1 I 
! ! J 1 
1 t ¥. I 
1 ' ' 1 
i] t i I 
{ | { { 
\Moderate: |Severe: \Moderate: (Moderate: 
Del Rey wetness. | wetness, | wetness. | wetness. { wetness. 
! percs slowly. I H } 
t t 
t 7 ' 1 
Edecoeen anne cenen seen 'Severe: |Severe: 'Severe: 'Severe: \Severe: 
Edwards { ponding, } excess humus, { excess humus, | ponding, | excess humus, 
' excess humus. i ponding. ' ponding. ' excess humus. ' ponding. 
t t 1 ' t 
iSevere: |Severe: isevere: |Severe: {Severe: 
1 ponding. t ponding. H ponding. 1 ponding. { ponding. 
1 ' ' t ’ 
Gor eee ere anne ene en=- !Severe: {Severe: \Severe: {Severe: ‘Severe: 
Gravelton | flooding, ! ponding. | ponding. | ponding. { ponding. 
{ ponding. t { I t 
| ! H | H 
Gr*: { t i | ‘ 
Gravel ton-----79---"- {Severe: ‘Severe: \Severe: {Severe: {Severe: 
{ flooding, | ponding. ! ponding, { ponding. ! ponding, 
{ ponding. t | flooding. | \ flooding. 
! 1 
1 t ' I 1 
Palms--------~-------| Severe: {Severe: iSevere: |Severe: iSevere: 
{ flooding, ! ponding, ! excess humus, | ponding, ! ponding, 
| ponding, t excess humus. | ponding, | excess humus. | flooding, 
\ excess humus. | } flooding. 1 ! excess humus. 
! ‘ ' 
1 I ' I t 
GtA-~-----------------!S1ight---------~!S]ight-------+-~!Slight----------!slight----~ ~----}Slight. 
Griswold { H : { t 
t ' ' t ' 
1 t 1 1 7 
He*: H H H { H 
Histosols. | H i { t 
4 ' 1 1 t 
1 I ' 1 t 
Aquolls. { H ! | i 
{ H ' { H 
Howren n-ne nnn n-ne \Severe: 'Moderate: {Severe: \Moderate: {Moderate: 
Homer | wetness. | wetness. { wetness. { wetness, ' wetness. 
I ! i 
1 i 1 1 1 
Ht, Hx----~----= ~------!Severe: !Severe: {Severe: {Severe: ‘Severe: 
Houghton { ponding, | ponding, ! ponding, ! ponding, } excess hums, 
| excess humus. | excess humus. 1 excess humus. | excess humus. \ ponding. 
! ! ! 
t I ' 1 ig 
KoA~=-=-~-==--=- ~~----!Slight----------|Slight---------~ 'Slight----~-----{Slight--~ 'Moderate: 
Kosciusko ' t i H droughty. 
' 
1 t 4 ' 
KoBe on nanan nnn enn {Slight---~------- {Slight---------- tModerate: {Slight-~-------~ {Moderate: 
Kosciusko \ { { slope. 1 ' droughty. 
t ' 
i , ' 1 # 
KoC~~---------- ~~ == {Moderate: !Moderate: {Severe: |Slight---------- {Moderate: 
Kosciusko '! slope. ! slope. | slope. | ! droughty, 
{ i ! { ! slope. 
{ t i { t 
KoEweon en een nna - na ~-{Severe: {Severe: iSevere: \Moderate: {Severe: 
Kosciusko } H H s | slope. H slope. 
' 
4 t ' I 1 
KtA----------------- --! H H Severe: {Moderate: 
Kosciusko { H 1 erodes easily. 1 droughty. 
1 T 1 
5 t ' t 


See footnote at end of table. 
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map symbol \ 
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pe ge nae ee 
KxC3~~~--------------- |Moderate: 


Kosciusko slope. 


Mak~-~---------------- 


Martinsville 


MaB- 
Martinsville 
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Martinsville slope. 
MbA~-~--~--~~--------~~ | Moderate: 
Metea too sandy. 
BoBoas=-485-<=S-=+===5 Moderate: 
Metea too sandy. 
NbC oon nw nn nnn mene :Moderate: 
Metea slope, 
too sandy. 


percs slowly, 
too sandy. 


Metea percs slowly, 
too sandy. 
1 
MeC~~----~+----------- {Moderate: 
Metea | slope, 
| percs slowly. 
t 
M1 B--~-+-----2-2--n- ee iModerate: 
Miami { percs slowly. 
MIC, MrC3--~----------|Moderate: 
Miami | slope, 
i percs slowly. 
' 
MrD3------------------ {Severe: 
Miami | slope. 
t 
I 
MsB*: H 
Miami~-~~------------|Moderate: 
! percs slowly. 
' 


Owosso---------2922-— (Moderate: 
percs slowly. 


Metea--------~ weeceenn {Moderate: 
percs slowly, 


! 
4 
i 
I 
! 
i 
' 
{ too sandy. 
! 

t 


See footnote at end of table. 


derate: 
lope. 


im 
ad 


Moderate: 
slope. 


Moderate: 
too sandy. 


derate: 
oo sandy. 


inaned 


Moderate: 
slope, 
too sandy. 


Moderate: 
too sandy, 
peres slowly. 


Moderate: 
too sandy, 
percs slowly. 


Moderate: 
slope, 
too sandy. 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 


slope. 


Moderate: 
percs slowly. 


5 


derate: 
percs slowly. 


Moderate: 
too sandy, 
percs slowly. 


ee ae ee 


Severe: 
slope. 


Moderate: 
small stones. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Moderate: 
too sandy. 


slope, 
too sandy. 


Severe: 
slope. 


Moderate: 
too sandy, 
percs slowly. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
percs slowly. 


Moderate: 
slope, 
small stones, 
percs slowly. 


Moderate: 
slope, 
too sandy. 


f 

' 

1 

{Slight-----~: ~---!Moderate: 

H { droughty, 

H { slope. 

' v 

iSlight-----=---~|Slight. 

i H 

t t 

' 1 

' 1 

! ! 

. 4 

' ' 

' 1 

Hl H 

{Slight-------~--|Moderate: 

i slope. 

a 1 

{Moderate: {Moderate: 

H too sandy. { droughty. 
’ 

t a! 

{Moderate: {Moderate: 

1 too sandy. | droughty. 

1 t 

iModerate: {Moderate: 

{ too sandy. | droughty, 

{ ! slope. 

t ! 

1 ' 

‘Moderate: !Moderate: 

| too sandy. ! droughty. 

{Moderate: iModerate: 

| too sandy. \ droughty. 

a 

\Moderate: !Moderate: 

! too sandy. ! @roughty, 

i ' slope. 

! 

' ' 

Iglight---------- (Slight. 

1 

Hl H 

7 t 

H H 

!Severe: {Moderate: 

| erodes easily. H slope. 

. 

{Severe: {Severe: 

| erodes easily. | slope. 

!Slight---------- iSlight. 

1 

i 1 

| { 

t | 

[Slightesrsn-s<=— iSlight. 

1 

1 i) 

Hf { 

! t 

t i 

1 H 

{Moderate: {Moderate: 

| too sandy. ' droughty. 

J 

' ' 

1 ' 


eoli name ana J Lamp afreds FPICNIS alees FLEYYSVUAS PSO AN SOS ole ein ea ee Oe 
map symbol ! 
{ 
1 


SSS i eee 


I t , t 
I t ' ' 
{ | H 1 
I t t ' t 
i] ' t ! 1 
4 1 t t + 
-!Severe: {Severe: {Severe: \Moderate: {Severe: 
H slope. H slope. i slope. } slope. | slope. 
1 i 
l i ' t ' 
Owosso~~--~----+---=-|Severe: {Severe: {Severe: iModerate: iSevere: 
' slope. ' slope. ; slope. { slope. | slope. 
! { 
i} 1 . 1 1 
Metea--~~--~~-~------| Severe: iSevere: {Severe: {Moderate: !Severe: 
! slope. ! slope. ! slope. { too saréy, ! slope. 
! H H | slope. i 
H Hy H i H 
My Cone cene neem ncn nn n= !Moderate: {Moderate: {Severe: 'Slight-~ 'Slight. 
Morley { peres slowly. {| percs slowly. H slope. t | 
1 ' ' 
t t t I 1 
MxC3-~-----~------=---|Moderate: {Moderate: iSevere: iSevere: |Moderate: 
Morley ! slope, { slope, | slope. | erodes easily. { slope. 
percs slowly. {| percs slowly. | H H 
1 1 1 1 
i 1 i) ' 1 
MxD3--------7--------- \Severe: {Severe: !Severe: 'Severe: 'Severe: 
Morley ' slope. { slope. | slope. ' erodes easily. | slope. 
1 t 7 ' 
t i t t 1 
MzB*: H H f H ' 
Morley-----~-----~---|Moderate: \Moderate: !Moderate: {Slight----------~ {Slight. 
! percs slowly. {| percs slowly. | slope, H t 
i | 1 percs slowly. i { 
1 1 ' t t 
Glynwood------=-=---~ 'Moderate: IModerate: 'Moderate: \Moderate: {Slight. 
| wetness. | wetness. | slope, | wetness. ! 
t i | wetness. H H 
| | i i i 
OrAq--one terre nr ann |Moderate: \Moderate: {Moderate: {Moderate: !Moderate: 
Ormas | too sandy. | too sandy. i too sandy. ! too sandy. \ droughty. 
7 ' 1 
' ' ‘ i] ' 
OrB------------------- \Moderate: !Moderate: 'Moderate: |Moderate: \Moderate: 
Ormas ! too sandy. {| too sandy. 1 slope, { too sandy. | droughty. 
H : { too sandy. 1 H 
t H ! i t 
'Moderate: iModerate: {Severe: |Moderate: {Moderate: 
| slope, { slope, { slope. | too sandy. { droughty, 
{ too sandy. i too sandy. ! \ H slope. 
i 
1 { 1 t ' 
iModerate: {Moderate: iModerate: {Moderate: {Moderate: 
{ too sandy. { too sandy. | too sandy. ' too sandy. ' droughty. 
I 1 t 
i i t t 1 
|Moderate: {Moderate: \Moderate: {Moderate: \Moderate: 
Ormas | too sandy. | too sandy. ! slope, { too sandy. | droughty. 
' H | too sandy. { ! 
| | | 
OtC---a2-+2----- anne \Moderate: !Moderate: {Severe: \Moderate: |Moderate: 
Ormas | slope, ! slope, t slope. ! too sandy. ! droughty, 
{ too sandy. ! too sandy. ' | slope. 
1 1 
7 Lp 1 t 
Panna ae an nn nn nnnnennne Severe: Severe: Severe: iSevere: {Severe: 
Palms { ponding, | ponding, { ponding, | ponding, ! ponding, 
{ excess humus. | excess humus. | excess humus. H excess humus. I excess humus. 
1 1 
1 t 1 I 1 
ey \Severe: {Severe: \Severe: {Severe: {Severe: 
Palms { ponding, } ponding, ! excess humus, { ponding, ! ponding, 
| excess humus. 1 excess humus. \ ponding. t excess humus. | excess humus. 
H ' v , t 


See footnote at end of table. 
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! | 1 
H i H 
H i H 
' 
Pernne nanan enn anne ~-~!Severe: ‘Severe: \Severe: 'Severe: ‘Severe: 
Pewamo { ponding. ' ponding. i ponding. ! ponding. 1 ponding. 
1 ' 1 1 i] 
Pg*, H i ! i i 
Pits i H { ! | 
H | ! ! I 
Re------- \Severe: ‘Severe: \Severe: \Severe: {Severe: 
Rensselaer \ ponding. 1 ponding. \ ponding. i ponding. 1 ponding. 
1 1 t { 1 
RlAq-----------2--- ===! SLight---------=!SLlight---------=!Moderate: 's1ight--~-------!Slight. 
Riddles { : H I small stones. | { 
1 1 
I 1 t 1 ‘ 
RIB, RIC-------------- !Slight---------- '$light---------- !Moderate: 'Slight----~----- islight. 
Riddles H t | slope, 7 ! 
{ | H small stones. | H 
1 1 
t 1 t t t 
RID-9--------------- += \Severe: \Severe: ‘Severe: ‘Moderate: \Severe: 
Riddles H slope. 1 slope. ' slope. { slope. | slope. 
1 
ras | | | 
H H {Moderate: H {Slight. 
t ! | slope, H t 
| { } small stones. | ! 
H { i t ! 
{Moderate: {Moderate: iModerate: {Moderate: (Moderate: 
| too sandy. ! too sandy. | slope, { too sandy. | droughty. 
H { | too sandy. H H 
: i ' Hi H 
Kosciusko----- atari ~!Slight----------|Slight~--------- \Moderate: {Slight---------- 'Moderate: 
{ H | slope. i | droughty. 
1 ' I ' 
' ' ' 1 t 
RxC*: ' ' I H H 
Riddles-------------- {Moderate: {Moderate: lSevere: {Slight---------- \Moderate: 
{ slope. i slope. slope. ' i slope. 
1 i 5 
‘Moderate: IModerate: ‘Severe: {Slight---------+- 'Moderate: 
slope. ! slope. { slope. H | droughty, 
{ I ' { slope. 
! i H H 
Kosciusko--~~----~-~-|Moderate: {Moderate: {Severe: |Slight~---~-~-~-|Moderate: 
slope. | slope. ! slope. H | droughty, 
' I ' 1 slope. 
' i ' H 
Sa--- {Severe: {Severe: 'Severe: ‘Severe: 
Saranac { flooding, { ponding. { ponding. | ponding. | ponding. 
} ponding. H I ' f 
H ' H i t 
{Severe: \Severe: {Severe: !Severe: {Severe: 
Sebewa { ponding. ! ponding. { ponding. | ponding. ' ponding. 
+ i { ! 
I ' t t 
ShA--~--9-nree none ene= {Slight-----~---- {Slight---------- {Moderate: {Slight---------- |Moderate: 
Shipshe H ! ' small stones. | | droughty. 
t ' 
t , 1 t ‘ 
ShB--------------~---~ {Slight--------- ~\Slight--~----~---{Moderate: {Slight---------- \Moderate: 
Shipshe H H { slope, i | droughty. 
} H { small stones. | ! 
H H { ! H 
Sn-------------------- ‘Severe: {Moderate: (Severe: {Severe: }Moderate: 
Shoals { flooding, | wetness. | wetness. | erodes easily. | wetness, 
H wetness. ' | ! \ flooding. 
H { { ! t 
Tors enon nnenn nn nnnn-n- Severe: Severe: {Severe: iSevere: iSevere: 
Toledo i ponding. ' ponding. \ ponding. | ponding. 1 ponding. 
' ; { ! ! 
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Severe: 
ponding. 


Severe: 
ponding. 


Severe: 


ponding. ponding. 


Severe: 
ponding. 
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ponding. | ponding. ! ponding. 
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| { 
1 1 
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t 1 
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' 1 
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' 1 
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Slight----------/Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


Slight---------~ 
Wawasee { slope. 
1 


1 
W1D2--+=--=-+ Meme Severe: 
Wawasee \ slope. 


Severe: 
slope. 


Moderate: 
slope. 


i 
1 
! 
' 
1 
iSevere: 
' 
! 
Severe: ' 
slope. 
1 
' Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness. 
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wetness. 
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wetness. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


| ateeal hate ee et ee, 


ee 


Narsigaille Cacia ath cs 


ee 


eR ep SE 


et eee 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 
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Soil name and | 
map symbol H 
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Ab---- 


Abscota 


Ao*: 
Aquents. 
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Urban land. H 
t 
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Aubbeenaubbee wetness. 
Bor senne anne een ~-|Severe: 
Barry ponding. 
B1A--------------- |Severe: 
Blount i wetness. 
| 
BnB*; ! 
Blount--~-------- {Severe: 
| wetness. 
Glynwood--------- iSevere: 
1 wetness. 
| 
t 
' 
{ 
BoB---~--~--------- iSevere: 
Boyer ' cutbanks 
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BoC--------------- iSevere: 
Boyer cutbanks 


Bp-~----~--=+---~-{ Severe: 
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| wetness. 
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BrA---' ~|Severe: 
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| wetness. 
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CaA-----------+--- |Severe: 
Carmi ' cutbanks 
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C1B~-------------- |Severe: 
Coloma cutbanks 


Shallow 
excavations 
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1 
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Hl basements basements buildings 
! 
, 
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Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 


Severe: 
wetness. 
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Cavey} 
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Moderate: 
wetness, 
shrink-swell, 


1 
1 
' 
1 
| 
I 
I 
' 
' 
1 
H 
' 
4 
1 
H 
1 
1 
1 
! 
J 
1 
1 
I 
1 
1 
1 
t 
' 
' 
t 
1 
t 
! 
;Severe: 
i 
{ 
1 
' 
' 
t 
1 
' 
1 
¥ 
' 
4 
i 
' 
t 
! 
a 
1 
1 
1 
1 
{ 
1 
| 
1 
t 
1 
i 
H slope. 
t 
a 


Severe: 
slope. 


wetness. 


derate: 
etness. 


zo 


1 
1 
! 
1 
1 
i 
! 
H 
' 
! 
1 
iSevere: 
' 
I 
i 
' 
1 
r 
1 


Islight----~~--- 


Local roads 
and streets 


vere: 
looding. 


moO 


vere: 
rost action. 


hh oO 


vere: 
ow strength, 
rost action. 


he 


Severe: 
low strength, 
frost action. 


vere: 
ow strength, 
rost action. 


me oO 


Moderate: 
slope. 


vere: 
rost action. 


ho 


Severe: 
frost action. 


(Moderate: 
! frost action. 


Lawns and 
landscaping 


Moderate: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Slight. 


{Moderate: 
small stones. 


Moderate: 
small] stones, 
slope. 

Moderate: 
wetness. 


Slight. 


Slight. 


'Moderate: 

{ large stones, 
! droughty. 
1 
t 


“map symbol | excavations without 
H basements 
ClC--------------- 'Severe: Moderate: 
Coloma i cutbanks cave.! slope. 
CrA, CrB----------|Severe: Severe: 
Crosier | wetness. wetness. 
‘Severe: Severe: 
wetness. wetness. 
Ed--~-~-------=---={Severe: Severe: 
Edwards ponding, ponding, 


excess humus. 


Gf, Gm------------|Severe: 

Gilford cutbanks cave, 
ponding. 

Go-- Severe: 

Gravelton cutbanks cave, 
ponding. 

Gr*;: 

Gravelton---~---~}Severe: 
cutbanks cave, 
ponding. 

Palms~-~~~~~---~~|Severe: 


cutbanks cave, 


excess humus, 
ponding. 
GtA--------------- Slight--------- 
Griswold 
He*: 
Histosols. 
Aquoils. 
Ho---~=~----------~|Severe: 
Homer cutbanks cave, 
wetness. 
Rt 2 Wxs--— 8-4 <- Severe: 
Houghton ponding, 
excess humus. 
Kohnr renner nnn Severe: 
Kosciusko cutbanks cave. 


See footnote at end of table. 


low strength. 


Severe: 
ponding. 


Severe: 
flooding, 
ponding. 


Severe: 
flooding, 
ponding. 


Severe: 
subsides, 
flooding, 
ponding. 


'Slight----~ ano 


Severe: 
wetness. 


Severe: 
subsides, 
ponding, 
low strength. 


Moderate: 
shrink-swell. 


frost action. 


i with | commercial | and streets | landscaping 
| basements | buildings | ! 

| i 1 1 

t | { { 
|Moderate: 'Severe: {Moderate: \Moderate: 

| slope. | slope. { slope. { droughty, 
{ | | {| slope. 

| | i ! 

{Severe: {Severe: |Severe: (Moderate: 
| wetness. | wetness. { frost action, {| wetness. 
' ( ' low strength. i 

t t i I 

!Severe: !Severe: {Severe: |Moderate: 

| wetness. | wetness, { low strength, | wetness. 
' 1 \ frost action. ' 

Li t 7 t 

{Severe: {Severe: |Severe: {Severe: 

| ponding, | ponding, ! ponding, | excess humus, 
} low strength. | low strength. | frost action, | ponding. 
' | 1 low strength. ' 

v ' 1 ' 

|Severe: {Severe: {Severe: ‘Severe: 

{ ponding. { ponding. { ponding, | ponding. 
| \ ' frost action. H 

' . 1 | 

!Severe: \Severe: \Severe: \Severe: 

! €looding, | flooding, ! ponding, } ponding. 
| ponding. { ponding. | flooding, t 

H | { frost action. | 

| 

' | | { 

|Severe: iSevere: iSevere: {Severe: 

| flooding, { flooding, | ponding, | ponding, 
| ponding. ! ponding. | flooding, | flooding. 
' ! ' frost action. ' 

1 I 1 t 

'Severe: \Severe: {Severe: \Severe: 

| subsides, ! subsides, ! subsides, ! ponding, 
| flooding, ! flooding, ! ponding, | flooding, 
I ponding. \ ponding. \ flooding. i excess humus. 
I I 1 t 
{Slight---------/|Slight-----~ ~--{Moderate: iSlight. 

i | | frost action. | 

i I { { 

| | | | 

' i] 1 t 

| 

H t t i 

{Severe: |Severe: {Severe: {Moderate: 

| wetness. | wetness. | low strength, {| wetness. 
i ! ' frost action. H 

i 1 i ' 

jSevere: {Severe: 'Severe: !Severe: 

{ subsides, { subsides, | subsides, | excess humus, 
| ponding, | ponding, | ponding, | ponding. 
{ low strength. { low strength. 1 frost action. ! 

1 t 1 1 
{Slight--------- !Moderate: ‘Moderate: 'Moderate: 

1 shrink-swell. i shrink-swell, H droughty. 


and streets 


' 
t 
H 
KoB-~------------~ {Severe: !Moderate: 
1 
H 
' 
t 
t 


' \ ' 
H H { 
' t 1 
| | 
{Slight--------- {Moderate: \Moderate: 
Kosciusko | cutbanks cave.! shrink-swell. | { shrink-swell, | shrink-swell, 
H ' 1 slope. \ frost action. 
' 1 i i 
RoC=seeaesseanstes |Severe: \Moderate: |Moderate: iSevere: ‘Moderate: 
Kosciusko | cutbanks cave.{ shrink-swell, | slope. | slope. | shrink-swell, 
H | slope. Hl \ | slope, 
H H ' { ! €rost action. 
H ' | t | 
aaa aac Severe: |Severe: |Severe: {Severe: ‘Severe: 
Kosciusko | cutbanks cave,! slope. | slope. { slope. | slope. 
! slope. H i { { 
H Hl H { H 
KtAnwnn enn -------- \Severe: \Moderate: !Slight--------- ‘Moderate: ‘Moderate: 
Kosciusko | cutbanks cave.} shrink-swell. | | shrink-swell. | shrink-swell, 
H ' 1 { ! frost action. 
i ! | | ! 
KxC3-~ =| ‘Moderate: \Moderate: !Severe: jModerate: 
Kosciusko I cuthaaks cave.! shrink-swell, | slope. | slope. | shrink-swell, 
i | Slope. i | ! slope, 
1 H ! H frost. action. 
1 
1 t 1 t 
MaAnwnnnone ene nennn- 'Severe: |Moderate: {Slight-------~- \Moderate: {Moderate: 
Martinsville | cutbanks cave.! shrink-swell. | ! shrink-swell. | frost action, 
H ' i | ! shrink-swell. 
' ' 1 1 
! i i ! | 
MaB-- Hl {Moderate: \Slight~--------{|Moderate: |Moderate: 
Martinsville | cutbanks cave.} shrink-swell. | | shrink-swell, |} frost action, 
H i 1 { slope. H shrink-swell. 
iT T ' 
ig i i 1 ' 
MaC~----- ! : {Moderate: iModerate: 'Severe: {Moderate: 
Martinsville | cutbanks cave.} shrink-swell, | slope. { slope. ! slope, 
i | slope. i | { frost action, 
f i ' H | shrink-swell. 
' ' ' t 1 
t ' 1 ' ' 
t | { H -{Moderate: 
' | I { ! frost action. 
t i | i ! 
MbB------~-------- !Severe: 'Slight--------- {Slight--------- \Moderate: \Moderate: 
Metea | cutbanks cave. | { | slope. H frost action. 
' 1 1 1 
, , 1 Ls J 
MbC-~------~-----~-|Severe: 'Moderate: iModerate: 'Severe: {Moderate: 
Metea ! cutbanks cave.[| slope. { slope. } slope. ! slope, 
! ! { H | frost action. 
' ' 1 ' 1 
' ! E U ' 
MeA--------------— \Severe: {Slight-~-------- {Slight--------- {Slight--------- {Moderate: 
Metea | cutbanks cave.{ H { i frost action. 
t ' 1 ' 
' 1 1 ' t 
MeB-~-+=--------+- !Severe: !Slight----- ~--~|Slight=--------!Moderate: {Moderate: 
Metea | cutbanks cave. | t ' slope. H frost action. 
' ' ' 
s I 1 ' V 
MeC--~-~----------|Severe: \Moderate: ‘Moderate: iSevere: iNoderate: 
Metea ! cutbanks cave.} slope. ! slope. ! slope. \ slope, 
' i \ ! | frost action. 
t 7 ' 1 1 
' ' 1 ' i 
MIB--~------------- 'Moderate: 'Moderate: \Moderate: \Moderate: \Moderate: 
Miami dense layer. | shrink-swell. | shrink-swell. | slope, } frost action, 
H : } shrink-swell. | shrink-swell. 
! ! ! 1 
' 4 ' v 


See footnote at end of table, 


Moderate: 
droughty. 


Moderate: 
droughty, 
slope. 


Slight. 


Moderate: 
slope. 


Moderate: 
drougbty. 


Moderate: 
droughty. 


Moderate: 
Groughty, 
slope. 


Moderate: 
droughty. 


Moderate: 
éroughty. 


Moderate: 
éroughty, 
slope. 


ee ee | 


Hi 
map symbol { excavations 
1 
1 


a Se eae. 


without 


ee en cate, 


with 


commercial 


g! 
a 
a 
fea 
4 
a 
o 
o 
a 


landscaping 


} 
4 
1 
basements basements buildings } 
H 
1 
' 
t 


+ ‘ if 
‘ ' 1 
t i 1 
1 ' t 
id i 1 
1 t i 
H H { 
MIC, MrC3--------- |Moderate: {Moderate: 'Moderate: \Severe: Moderate: 
Miami ! slope, | slope, ! slope, | slope. slope, 
| dense layer. | shrink-swell. { shrink-swell. | frost action, 
| H i t shrink-swell. 
' 1 i 
t ' ’ ' 
MrD3-------------- 'Severe: \Severe: 'Severe: |Severe: Severe: 
Miami | slope. | slope. ! slope. | slope. slope. 
' 1 
' Ls t ' 
MsB*: | i 1 ! 
Miami~-----------|Moderate: !Moderate: iModerate: (Moderate: Moderate: 
' dense layer. | shrink-swell. | shrink-swell. | slope, frost action, 
H | ' | shrink-swell. | shrink-swell. 
' ' 
! i ' ' 
i Severe: 
H low strength. 
Moderate: 


lo 
frost action. 


' 
! 
t t 
1 t 
1 1 
{ H 
i ' 
1 ‘ 
t 1 
I 1 
iSevere: i Severe: 
\ slope. } slope. slope. 
1 
i 1 
Severe: 'Severe: {Severe: Severe: 
slope. 1 slope. i slope. low strength, 
1 1 slope. 
13 1 
I t 
Metea------------ {Severe: Severe: {Severe: {Severe: Severe: 
! cutbanks cave,} slope. { slope. | slope. slope. 
! slope. I | { 
1 I i 1 
MvC----=2--2+2---- {Moderate: {Moderate: iModerate: i 
Morley ' too clayey. | shrink-swell, { shrink-swell, | slope. ow strength. 
! 1 slope. | slope. 
t ' ' 
i ' r t 
MxC3--+----------- \Moderate: {Moderate: \Moderate: \Severe: Severe: 
Morley ! too clayey, | shrink-swell, | slope, | slope. low strength. 
{ slope. | slope. 1 shrink-swell. | 
! 1 
t 1 t 1 
MxD3------------~~|Severe: iSevere: |Severe: \Severe: Severe: 
Morley \ slope. { slope. 1 slope. \ slope. low strength, 
slope. 
: 
Mz2B*: 1 i ‘ 1 
Morley---~-------|Moderate: {Moderate: !Moderate: {Moderate: Severe: 
| too clayey. ! shrink-swell. | shrink-swell. i shrink-swell. low strength. 
1 | 1 
1 I 1 
Glynwood--------- {Severe: \Moderate: {Severe: {Moderate: Severe: 
| wetness. { wetness, | wetness. | wetness, low strength, 
| shrink-swell. { | shrink-swell. | frost action. 
' 1 ' 
' ‘ ' 
I { H 
1 t t 
' i) t 
1 ' ' 
t I 1 
| 
' 
t 
I 
{ 
' 
' 


frost action. 


Ormas cutbanks cave. frost action. 
OrB----------~-----|Severe: Slight--------- |Slight--------- {Moderate: Moderate: 
Ormas cutbanks cave. H | slope. frost action. 

! ! 

' t 
OrCeneee- nH a -9- {Severe: Moderate: {Moderate: {Severe: Moderate: 
Ormas { cutbanks cave.| slope. | slope. { slope. slope, 

1 

| 

t 


See footnote at end of table. 


Moderate: 
slope. 


sl 


Mo 


ight. 


derate: 


droughty. 


Mo 
s 


Mo: 
s 


Se 
s 


sl 


s1 


4 ad 


derate: 
lope. 


derate: 
lope. 


VETe: 
‘lope. 


ight. 


ight. 


derate: 


10! 
droughty . 


derate: 
roughty, 
lope. 


wold Mane anu Maes sey SO Se Eee 


HG Lh 
commercial 


a eae ees 
and streets 


One Gh 


landscaping 


! 1 
' t 
t 1 
basements _j _ basements buildings 1 
1 ' 
' 1 


' 
map symbol i without with 
ul 
H T 
t i i 
OtA--~-+--~~--~~--| Severe: {Slight--------- {Slight-------~-- 
Ormas | cutbanks cave.! ' 
' t 
t 
OtBen nnn nee en ~~~ |Severe: {Slight-----~---|Slight--------- 
1 
1 
‘ 
1 


t 
' 
t 
aT 
v 
! 
I t 
I i 
H {Moderate: 
! } slope. 
i H t 
H ! ! 
Pa~=---+----------!Severe: {Severe: {Severe: 
Palms { excess humus, | subsides, | subsides, 
! ponding. ponding, { ponding, 
| low strength. ! low strength. 
t t 1 
t {Severe: {Severe: 
Palms | cutbanks cave,{ subsides, | subsides, 
{ excess humus, | ponding, { ponding. 
i ponding. { low strength. i 
t 
1 t 
Pen--------------~|Severe: evere: }Severe: 
Pewamo | ponding. ! ponding. H ponding. 
I ' t 
i H Hl 
Pg*, i t H 
Pits i { { 
{ i t 
Remon neenna---~== Severe: }Severe; Severe: 
Rensselaer { cutbanks cave,{ ponding. ! ponding. 
| ponding. H H 
t iy ' 
RIA-- wonen---]Slight-------~-! Moderate: {Moderate: 
Riddles { { shrink-swell. | shrink-swell. 
' 1 ' 
RIB-- \Moderate: 'Moderate: 
Riddles shrink-swell. ' shrink-swell. 
t 
' 
t a 
R1Cownn nnn naan enna {Moderate: {Moderate: {Moderate: 
Riddles i slope. { shrink-swell, } shrink-swell, 
| { slope. H slope. 
' t 
RID--------------- {Severe: {Severe: {Severe: 
Riddles { slope. { slope. } slope. 
1 t 1 
' t 4 
RxB*: H H ! 
Riddles-~~-~ 4 {Moderates {Moderate: 
\ | shrink-swell. {| shrink-swell. 
' 
I ‘ 1 
H { t 
Ormas-----~--~~--~|Severe: {Slight-~----~ ~=|Slight-~------~ 
i cutbanks cave. | H 
I I ' 
Kosciusko-------~ |Severe: |Moderate: {Slight--------- 
cutbanks cave.{ shrink-swell. i 
{ 
1 H 
, 1 


See footnote at end of table. 


I 

{Slight--------~ |Moderate: 

1 | frost action. 
! 

' 1 

!Moderate: 'Moderate: 

' slope. | frost action. 
t 

t if 

!Severe: 'Moderate: 

! slope. ! slope, 

1 ! frost action. 
! 

t I 

!Severe: {Severe: 

| subsides, | ponding, 

| ponding, ! frost action, 

1 low strength. 1 subsides. 

\ i 

{Severe: |Severe: 

| subsides, | ponding, 

! ponding, ! frost action, 

1 low strength. H subsides. 

{ I 

iSevere: }Severe: 

| ponding. ! low strength, 

H | ponding, 

H | frost action. 

' 1 

1 i 

i 1 

' 1 

t 1 

|Severe: |Severe: 

| ponding. ! low strength, 

H } ponding, 

1 ' frost action. 

I I 

\Moderate: iModerate: 

| shrink-swell. | low strength, 

H { frost action. 

t 1 

1 ! 

\Moderate: 'Moderate: 

| slope, } low strength, 

! shrink-swell. | frost action. 

1 1 

I I 

'Severe: \Moderate: 

| slope. } low strength, 

H } frost action, 

y ' slope. 

! 

' 1 

{Severe: {Severe: 

1 slope. ' slope. 

'Moderate: 'Moderate: 

{ slope, { low strength, 

| shrink-swell. 1 frost action. 

! 

{ I 

{Moderate: 'Moderate: 

{ slope. 1 frost action. 

i t 

{Moderate: iModerate: 

| shrink-swell, | shrink-swell, 

{ slope. { frost action. 

1 1 

' 1 


Moderate: 
droughty. 


Moderate: 
droughty. 


Moderate: 
droughty, 
slope. 


Severe: 


ponding, 
excess humus. 


ponding, 


Moderate: 
slope. 


Moderate: 
droughty. 


map symbol | 


excavations 


i ! i 
a 7 , 
1 I ' 
1 1 L 
i I ' 
RxC*: i i H i 
Riddles----+------ |Moderate: {Moderate: |Moderate: {Severe: 
| slope. | slope, | slope, | slope. 
{ | shrink-swell. | shrink~-swell. | 
| 
Ormas-----=------ | Severe: iModerate: (Moderate: Severe: 
H cutbanks cave.| slope. 1 slope. \ slope. 
| | | | 
Kosciusko-------- \Severe: {Moderate: {Moderate: |Severe: 
| cutbanks cave.} shrink-swell, | slope. | slope. 
i | slope. i i 
i ' { H 
| 
Sar-------------- | Severe: |Severe: | Severe: iSevere: 
Saranac | cutbanks cave,| flooding, t flooding, | flooding, 
{ ponding. | ponding. | ponding. | ponding. 
t 1 rl 
| 
Se, Sf---~--------|Severe: iSevere: |Severe: Severe: 
Sebewa | cutbanks cave,! ponding. { ponding. | ponding. 
| ponding. H H { 
1 t ! 
! ! U 
ShA--~----= w------ 'Severe: 'Slight---------~ \slight--------- \Slight--------- 
Shipshe i cutbanks cave.| H i 
t t 
' ' t 
ShB-----------~--~/| Severe: {Slight---------|Slight~--------| Moderate: 
Shipshe | cutbanks cave.| i Slope. 
1 ! 
i I t 
Sn-- H \Severe: Severe: iSevere: 
Shoals | cutbanks cave,| flooding, flooding, flooding, 
i i wetness. wetness. wetness. 
1 ! 
To-- i \Severe: Severe: Severe: 
Toledo | ponding. | ponding, ponding, ponding, 
{ | shrink-swell. shrink-swell. shrink-swell. 
| 
! 1 
ua*. I H 
Udorthents \ | 
' H 
UEt*: { ! 
Udorthents. | | 
! 1 
Urban land. \ i 
1 
1 
Wawe erences eceenn \ Severe: {Severe: Severe: Severe: 
Wallkill | ponding, | ponding. ponding. ponding. 
! excess humus. i 
i 1 
Wenn nen nnn nnn nana |Severe: iSevere: Severe: Severe: 
Washtenaw { ponding. | ponding. ponding. ponding. 
| | 
Wernone nnn nnn nnnn- |Severe: (Severe: Severe: Severe: 
Washtenaw cutbanks cave,{ ponding. ponding. ponding. 
' 


I 
i 
| ponding. 
{ 


See footnote at end of table. 


commercial 


and streets 


1 x cat 
t 
| basements basements buildings 
1 
i 
1 
! 


frost action. 


landscap ing 


! ! 
L t 
I ' 
' 1 
1 i 
1 ' 
+ 1 
\Moderate: {Moderate: 
| low strength, | slope. 
i slope, H 
{ frost action. \ 
' 
{ Moderate: \Moderate: 
| slope, | droughty, 
i frost action. i slope. 
i I 
iModerate: iModerate: 
{ shrink-swell, | droughty, 
| slope, | slope. 
i frost action. | 
t ! 
t 1 
iSevere: |Severe: 
| low strength, | ponding. 
H ponding, H 
' flooding. ! 
t i 
iSevere: iSevere: 
| frost action, | ponding. 
i ponding. H 
1 1 
{Moderate: \Moderate: 
\ frost action. i droughty. 
' 1, 
{Moderate: {Moderate: 
| frost action. | droughty. 
' t 
t I 
iSevere: |Moderate: 
| flooding, | wetness, 
| frost action. { flooding. 
t 
1 ! 
|Severe: \Severe: 
| low strength, | ponding. 
| Donding, | 
| frost action. | 
I { 
I ' 
I I 
t t 
1 i 
t 1 
1 1 
{ H 
t ' 
! 1 
I 1 
iy 1 
1 t 
1 ' 
| H 
{Severe: 'Severe: 
{ ponding, i ponding. 
{ frost action. } 
! ! 
t 1 
|Severe: isevere: 
| ponding, | ponding. 
i frost action. H 
i t 
{Severe: \Severe: 
i ponding, { ponding. 
H | 
1 I 


ail a + enallow t Vweilings 1 Lweilings t emai t a «sUCa £00U5 =| OWS GMM 
map symbol | excavations | without } with | commercial ! and streets | landscaping 

H {basements | basements {| buildings 1 H 

' 1 1 ' ' if 

Hl { H H | I 

H ft {Slight----~-~--!Moderate: Moderate: Slight. 

H : ' ! slope. ! frost action. } 

1 1 ' | 

1 t 1 ' t 
W1C2----~-------=- |Moderate: \Moderate: iModerate: jSevere: !Moderate: {Moderate: 
Wawasee | slope. { slope. | slope. { slope. | slope, | slope. 

H H { { ! frost action. | 

i 
W1D2---------- ~a~= | Severe: lSevere: iSevere: {Severe: {Severe: ;Severe: 
Wawasee \ slope. } slope. i slope. \ slope. { slope. H slope. 

1 t | 

' 1 1 ' 1 
Wt-en-------------[ Severe: !Severe: {Severe: {Severe: {Severe: !Moderate: 
Whitaker | cutbanks cave,! wetness. } wetness. { wetness. ' frost action. | wetness. 

} wetness | Hl { | i 

7 . if 1 t 

' . i ' 

1 I 1 t 


i 
t 
ed 


* See description of the map unit for composition and behavior characteristics of the map unit. 


onsite investigation) 


t 
Soil name and H Septic tank 
map symbol { absorption 
' fields 
t 
Abqwnn nnn nnn nnnnna- {Severe: 
Abscota | flooding, 
{ poor filter. 
i 
1 
Ao*: H 
Aquents. ! 
' 
t 
Urban land. H 
' 
t 
ArA----~------ w-----{ Severe: 
Aubbeenaubbee | wetness, 
{ percs slowly. 
7 
t 
AtA-w-nnneen-------"| Severe: 
Aubbeenaubbee | wetness. 
; 
if 
Benn ne nn nner nnecen iSevere: 
Barry | ponding. 
B1A--~--------------|Severe: 
Blount } wetness, 
t percs slowly. 
1 
BnB*: t 
Blount-------------|Severe: 
| wetness, 
' percs slowly. 
1 
Glynwood----------- !Severe: 
! wetness, 
! percs slowly. 
t 
BoB----~~----~-~---~| Severe: 
Boyer | poor filter. 
1 
I 
H 
BoC-~-------------=-|Severe: 
Boyer | poor filter. 
1 
1 
t 
Bp------------------| Severe: 
Brady | wetness. 
BrAqwwennnn meen e rene iSevere: 
Bronson wetness. 


See footnote at end of table. 


SEGRE VU GN OLE. Lele. 


MVSCNCE OF ali entry ~andseates that the Soli was not rated. ine 
information in this table indicates the dominant soil condition but does not eliminate the need for 


Sewage lagoon 
areas 


Severe: 


seepage, 
flooding. 


Severe: 


seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 


seepage, 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
seepage. 


Severe: 


seepage, 
slope. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 


Trench 
sanitary 
landfill 


Severe: 
flooding, 
seepage, 
too sandy. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
too clayey. 


Severe: 
seepage, 
too sandy. 


Severe: 


seepage, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Area 
sanitary 
landfill 


Severe: 
flooding, 
si 


eepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 


Severe: 
seepage, 
ponding. 
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i 

{ 

1 

' 

' 

{ 

1 

1 

! 

{ 

1 

H 

1 

| 

1 

1 

1 

{ 

{ 

t 

A 

1 

t 

1 

t 

t 

t 

1 

i 

1 

1 

1 

H 

1 

' 

t 

H 

t 

! 

{ 

1 

t 

{ 

1 

t 

{ 

1 

H 


Severe: 
wetness, 


Moderate: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 


Daily cover 
for landfill 


Poor: 
seepage, 
too sandy. 


Poor: 
wetness. 


Poor: 
wetness, 


Fair: 
too clayey, 
wetness. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage. 


ee ee 


t 
map symbol | absorption 
H fields 
1 
H 
Cah-sorreon nn ennene= !Severe: 
Carmi | poor filter. 
' 
| 
i) 
H 
CIB--~-----+-------- \Severe: 
Coloma | poor filter. 
ClC----+---~---~-=--/Severe: 
Coloma | poor filter. 
CrA, CrB------------ 'Severe: 
Crosier percs slowly, 
wetness, 
De==3--= Ss, Severe: 
Del Rey wetness, 
percs slowly. 
Ed=-S-=4 SSS Somme Severe: 
Edwards ponding, 
percs slowly. 
Gf, Gnewereseccenn=- Severe: 
Gilford ponding, 
poor filter. 
Gomme tenn onan nee Severe: 
Gravelton flooding, 
ponding, 


poor filter. 


Severe: 
flooding, 
ponding, 
poor filter. 

Palms--~----------- Severe: 
subsides, 
flooding, 
ponding. 

GtAw---------------- Blight=---==-9-= 
Griswold 
He*: 
Histosols. 
Aquolls. 
Ho------------------!Severe: 
Homer wetness, 


poor filter. 


See footnote at end of table. 


ee 


eepage, 
‘lope. 


nn 


Severe: 
wetness. 


Severe: 
ponding, 
seepage, 
excess humus. 
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evere: 
seepage, 
flooding, 
ponding. 


Severe: 
seepage, 
flooding, 
ponding. 


Severe: 
seepage, 
flooding, 
excess humus. 


Moderate: 
seepage. 
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evere: 


seepage, 
wetness. 


salamat oan 
sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
wetness. 


Severe: 
wetness, 
too clayey. 


Severe: 
ponding, 
seepage. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
flooding, 
seepage, 
ponding. 


Slight-- 


Severe: 
seepage, 
wetness. 


ened sie) en ane ae 


small stones. 


Severe: Poor: 
seepage, seepage, 
wetness. too sandy, 


small stones. 


tI 1 

{ sanitary { for landfill 
! landfill H 

' H 

\Severe: \Poor: 

| seepage. | seepaqe, 

H | too sandy, 

H | small stones. 
i H 

tSevere: {Poor: 

| seepage. { seepage, 

H { too sandy. 

' ' 

' H 

{Severe: !Poor: 

| seepage. | seepage, 

! i too sandy. 

\ 

' t 

{Severe: !Poor: 

! wetness. ! wetness. 

t 1 

! i 

!Severe: {Poor: 

| wetness. | too clayey, 

H | bard to pack, 
! i wetness. 

! 

| 

{Severe: !Poor: 

| ponding, | ponding, 

H seepage. H excess humus. 
' 1 

! i 

'Severe: {Poor: 

| seepage, ! seepage, 

| ponding. | too sandy, 

| } small stones. 
t ! 

1 t 

{Severe: |Poor: 

| flooding, | seepage, 

| seepage, | too sandy, 

{ ponding. H small stones. 
1 

{ } 

\Severe: {Poor: 

! flooding, | seepage, 

! seepage, | too sandy, 

| ponding. H small stones. 
! 

' 1 

\Severe: {Poor: 

| flooding, | ponding, 

! seepage, ! excess humus. 
i ponding. : 

t t 

{Slight---: H 
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wl OMS GN 


! 
map symbol | absorption 

| fields 
t 
H 

Hty Hxessesee wwoerne- | Severe: 

Houghton ! subsides, 
ponding, 


percs slowly. 


KoA, KoB--~-~-----~=- | Severe: 
Kosciusko | poor filter. 


Kosciusko 


KoE-----<~+«----~~---/| Severe: 

Kosciusko poor filter, 
slope. 

KtA------- ~nammuanna | Severe: 


Kosciusko 


Mah, MaB------~-----!Slight~--------- 
Martinsville 
Moderate: 
slope. 
MbA, MbB<~-~~---- ~~-{Severe: 
Metea 1 poor filter. 


UC on neem none nm :Severe: 

Metea | poor filter. 

MeA, MeB---~*-~----~ {Severe: 

Metea | peres slowly, 
| poor filter. 
t 
1 


MeC---------+------| Severe: 


Metea | percs slowly, 
| poor filter. 
I 

MIB-~--------- Stetina {Severe: 

Miami { percs slowly. 

MIC, MrC3----------- iSevere: 

Miami | percs slowly. 


See footnote at end of table. 
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| slope. 
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Severe: 
seepage, 
slope. 


Severe: 
seepage, 


1 
{Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


seepage. 


Severe: 
! seepage, 
slope. 


Moderate: 
seepage, 
Slope. 


Severe: 
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{Severe: 
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! slope. 
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deadline red nid 
sanitary 
landfill 


Severe: 
ponding, 
excess humus. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe; 
seepage. 
Severe: 


seepage. 


Severe: 
too sandy. 


Severe: 
too sandy. 


nn 
ea 


vere: 
oo sandy. 


Severe: 


Moderate: 
slope. 


sanitary 
landfill 


ponding, 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Moderate: 
slope. 


he finer,” a alan ech aol 


for landfill 


Poor: 
ponding, 
excess humus. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
thin layer. 
Fair: 
slope, 
thin layer. 


Poor: 
seepage, 
too sandy. 


'y 


oor: 
seepade, 
too sandy. 


Poor: 


seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


{Good. 


eOls Rame ang 


1 
map symbol | absorption 
H fields 
' 
! 
MrD3----------------!Severe: 
Miami | percs slowly, 
! slope. 
1 
MsB*: I 
Miami~-~-~------~---~-!Severe: 
| peres slowly. 
Owosso-~----------- iSevere: 


Severe: 
perecs slowly, 
poor filter. 


! 
' 
{ 
' 
1 
1 
1 
t 
' 
t 
H 
MsD*; H 
Miami-~-~---------- |Severe: 
| percs slowly, 
i slope. 
t 
Owosso----------~-- (Severe: 
| percs slowly, 
{ slope. 
1 
Metea-~-------~----! Severe: 
| percs slowly, 
| poor filter, 
{| slope. 
1 
4 
MyC-~~-~---.--—--. ~--}Severe: 
Morley | percs slowly. 
MxC3--------------. ~-{|Severe: 
Morley ' percs slowly. 
MxD3--------------~-!Severe: 
Morley | percs slowly, 
' slope. 
1 
zB: | 
Morley~------------|Severe: 
i percs slowly. 
& 
Glynwood-~------~-~|Severe: 
| wetness, 
\ percs slowly. 
1 
OrA, OrB------------ iSevere: 
Ormas | poor filter. 
! 
i 
OrC----- wan n---=- ---{ Severe: 
Ormas t poor filter, 
H 
{ 
OtA, OtB------~~~ ~~-}Severe: 
Ormas | poor filter. 
' 
' 


See footnote at end of table. 


eeptic cana 


Severe: 
slope. 


Moderate: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
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Mo: 
too clayey. 
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oo Clayey, 
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Moderate: 
slope, 
too clayey. 
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Moderate: 
too clayey. 


Moderate: 
wetness, 
too clayey. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


sanitary 
landfill 


1 Area 1 Dally cover 
Hy sanitary { for landfill 
! landfill t 

t ' 

H H 

{Severe: {Poor: 

1 slope. } slope. 

1 

' 


Severe: Fair: 
seepage, too clayey. 

Severe: Poor: 
seepage. seepage, 

too sandy. 

Severe: Poor: 
slope. slope. 

Severe: Poor: 
seepage, slope. 
slope. 

Severe: Poor: 
seepage, seepage, 
slope. too sandy, 

slope. 

Moderate: 
slope. too clayey, 

slope. 

Moderate: Fair: 
slope. too clayey, 

Slope. 

Severe: Poor: 

slope. slope. 


Moderate: Fair: 
wetness. too clayey, 
wetness. 
Severe: Poor: 
seepage. thin layer. 
Severe: Poor: 
seepage. thin layer. 
Severe: Poor: 
seepage. thin layer. 


nose 
Map symbol 


Dake dala WEYL LON 
absorption 


fields 


i 

4 

' 

1 

i 

' 

H 
Gtivadoanecemescacck ‘Severe: 

} poor filter. 

H 

' 
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1 
I 
i ponding. 
i 
1 
I 


Phe s$sSessceneschenn isevere: 
Palms | subsides, 
| ponding. 
| 
| 
Penn nnnnnan mannan -- iSevere: 
Pewamo | percs slowly, 
} ponding. 
1 
I 
Pg*. H 
Pits { 
t 
R@ce mene cecenenccana iSevere: 
Rensselaer { ponding. 
t 
' 
iModerate: 


I 
} percs slowly. 
i 

1 

t 


RIBSs-<e- Seer eneseee, ¢Moderate: 
Riddles { percs slowly. 
i 
H 
R1C~- ~~ 22 nnn nnn nnn iModerate: 
Riddles { percs slowly, 
| slope. 
! 
' 
R1Den ener enn iSevere: 
Riddles H slope. 
t 
RxB*: H 
Riddles----~-------- {Moderate: 


percs slowly. 


Kosciusko---------- |Severe: 
poor filter. 

RxC*: 

Riddles-o-r-s--<---- {Moderate: 
percs slowly, 
slope. 


{ 

t 

I 

4 

i 
Ormas----~-------- -|Severe: 

| poor filter. 
H 
! 
' 


See footnote at end of table. 


areas 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
slope. 


Severe: 
seepage, 
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weweye segue 


ee ee 
sanitary 
land£ill 


Severe: 
seepage. 


Severe: 
ponding, 
excess humus. 


Severe: 
seepage, 
ponding, 
excess humus. 


Severe: 
ponding, 
too clayey. 


Severe: 
ponding. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope. 


Severe: 
slope. 


Moderate: 
too clayey. 


Severe: 
seepage. 


Severe: 
seepage, 
too sandy. 


Moderate: 
slope, 
too clayey. 


Severe: 
seepage. 


bie ce Sioa 
Sanitary 
landfill 


Severe: 
seepage. 


Severe: 
ponding, 
seepage. 


Severe: 
seepage, 
ponding. 


Severe: 
ponding. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Moderate: 


slope. 


Severe: 
seepage. 


eee en, ee eee 


for landfill 


Or: 
hin layer. 


mo 


onding, 
xcess humus. 


O's 
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oor: 

too clayey, 
ponding, 
hard to pack. 


Poor: 
ponding. 


irs 
oo clayey, 


Ht 


fore) 
thin layer. 


seepage, 
too sandy, 
small stones. 


slope, 
too clayey. 


Poor: 
thin layer, 
seepage. 


SS ee ee Pe a ee eee ee ee ae oe , Se ee 1 See ag | oe 
map symbol | absorption i areas H sanitary H sanitary | for landf£iil 
{ fields H { landfill i landfill t 
1 t 1 i 
{ H H I 
RxC*: i H H i 
Kosciusko--~------~ iSevere: evere: {Severe: jSevere: {Poor: 
| poor filter. seepage, | seepage, | seepage. | seepage, 
H slope. { too sandy. H | too sandy, 
{ i I { small stones. 
i 
f 1 ! ' 
Sarnnn none n-n-n nn = iSevere: Severe: iSevere: iSevere: 1Poor: 
| flooding, seepage, { flooding, | flooding, { too clayey, 
ponding, flooding, { seepage, | ponding. { ponding. 
percs slowly. i ponding. ! ponding. i 1 
1 1 1 1 
Severe: iSevere: iSevere: iSevere: {Poor: 
poor filter, | seepage, i seepage, | seepage, { small stones, 
ponding. | ponding. } ponding, { ponding. | seepage, 
} H too sandy. i i too sandy. 
t ' ! ' 
ShA, ShB-----------= isevere: \Severe: iSevere: iSevere: {Poor: 
Shipshe | poor filter. | seepage. { seepage, | seepage. | seepage, 
H H } too sandy. H | too sandy, 
H t H Hq { small stones. 
Sn-- wae ee enna n eens {Severe: {Severe: iSevere: }Severe: {Poor : 
Shoals { flooding, | seepage, | flooding, } £looding, { wetness. 
| wetness. | flooding, | seepage, | wetness, H 
i ' wetness. H wetness. | 
' ! I 
To------------------ ‘Severe: \Severe: ‘Severe: {Severe: {Poor: 
Toledo { ponding, | ponding. { ponding, | ponding. { too clayey, 
| percs slowly. i | too clayey. H i hard to pack, 
H H Hi i | ponding. 
H i H i i 
ua*. H | i t H 
Udorthents 7 i t ' | 
H i H I I 
UE*: ' | H | | 
Udorthents. H H \ i H 
1 1 i 1 
Urban land. H H { | | 
H | Hi | H 
Wa-------------ee-- {Severe: \Severe: jSevere: |Severe: |Poor: 
Wallkill | ponding, | seepage, | seepage, { seepage, { ponding. 
{ poor filter. 1 ponding. i ponding. 1 ponding. { 
i} ! 1 i 1 
Wo------------------! Severe: ‘Severe: Severe: [Severe: {Poor : 
Washtenaw | ponding, | ponding. } ponding. | ponding. | ponding. 
| percs slowly. \ i i H 
! 
1 ! ' t ! 
We------------------ iSevere: |Severe: !Severe: jSevere: [Poor: 
Washtenaw | ponding, | seepage, | seepage, { ponding. | ponding. 
1 percs slowly. H ponding. i ponding. ; \ 
t ! ' 1 ' 
W1B----~--~ {Moderate: {Moderate: [Slight----------- {Slight-------=--- 1Good. 
Wawasee | percs slowly. | seepage, H { i 
| | slope. H i H 
H i I { I 
W1C2-----n-a na een ene {Moderate: Isevere: |Moderate: Moderate: (Fair: 
Wawasee | slope, | slope. } slope. | slope. | slope. 
i percs slowly. H 1 { H 
1 i ' t I 
W1D2---neen------ === iSevere: jSevere: jSevere: (Severe: |Poor: 
Wawasee slope. ‘ slope. | slope. \ slope. ! slope. 
i) t ' ' 


See footnote at end of table. 


en Pens eee ee a Se, eee ee | ee bean wereld a sane tel ae eee ee ee ee one 


t ' H \ 
map symbol { absorption H areas { sanitary 1 sanitary for landfill 
H fields Hi H landfill H landfill 
Won nnn eren nnn nn {Severe: {Severe: iSevere: iSevere: Poor: 
Whitaker | wetness. | seepage, | seepage, { wetness. wetness. 

i i wetness. { wetness. i 

‘ 
if 


* See description of the map unit for composition and behavior characteristics of the map unit. 


—9V0G, Tatty, GHY VULNEL LEIS. SWSSlISS VA Gh SULLY SHUM FG LH ove oot eee L ahacais oe 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and 


t 

H Topsoil 
map symbol i 

t 


i 1 
1 ' 
{ { 
| 
1 1 
I | 
I 1 
| 
Ab----~ —o l Improbable: {Poor: 
Abscota \ too sandy. | too sandy. 
1 
t 1 
Aoks H I 
Aquents. H i 
t t 
' I 
Urban land. t | 
' i 
1 ' 
Arh, AtA----------<--- {Fair: Improbable: {Improbable: fFair: 
Aubbeenaubbee H wetness. excess fines. ! excess fines. | small stones. 
J ' 
t 1 1 
Berner ene ne rennin iPoor: Improbable: | Improbable: | Poor: 
Barry { wetness. excess fines. 1 excess fines. | area reclaim, 
H ! ! wetness. 
t t H 
BlAnrw- nen n nese n een iPoor: Improbable: \ Improbable: !Poor: 
Blount { low strength. excess fines. | excess fines. ! thin layer. 
! I ' 
t t ‘ 
BnB*; i { ' 
{Poor: Improbable: { Improbable: {Poor : 
} low strength. excess fines. { excess fines. i thin layer. 
t ! 
t 1 1 
{Poor: Improbable: | Improbable: {Poor: 
i low strength. excess fines. } excess fines. ' thin layer. 
? 
q I 1 
1 


excess hums. 


! 
BoB, BoC=--------~--=~ [Good---9-----9--2---- |Probable---------~--- | Probable=------------ (Poor: 
Boyer H H i small stones, 
Bpren nan n eter nnan nan = {Fair: 
Brady { wetness. 
t 
| 
BrA----------~-------~|Fair: 
Bronson | wetness. 
' 
' H 
Cahqnnnn-n nn nen nnn nnn 1Good=-9---- anne nn n= | Probable------------~ |Probable--~---~-~---= {Poor: 
Carmi t H 4 ! small stones, 
{ H H { area reclaim. 
1 1 1 
Ly I I I 
C18 Citeersasernsee= [Godds Hessen asea eH e- {Probab le------------- | Improbable: {Poor: 
Coloma { t | too sandy. ! small stones, 
t H i { toe sandy. 
| H I ! 
CYA, CrBq-<-steon----= {Fair: { Improbable: | Improbable: \Pair: 
Crosier { wetness. | excess fines. | excess fines. } small stones. 
? t t T 
I ' 1 t 
! Improbable: | Improbable: {Poor: 
H excess fines. H excess fines. i thin layer. 
' ! H 
{ Improbable: ' Improbable: {Poors 
Edwards wetness, { excess humus. i excess humus. ' wetness, 
‘ 
t I 1 
H H ' 


t 
1 
H low strength. 
mM 


See footnote at end of table. 


' i 1 t 
1 ! ! t 
t i V t 
Gf, Gm---------------- {Poor: |Probable------------- {Probable~-~~--------- Poor: 
Gilford t wetness, H { | wetness, 
i H ! ! area reclaim. 
' ! ' ' 
GQrm annem ne nnn nnn n nnn n = \Poor: | Probab le------------- {Probable--------~=+-- {Poor: 
Gravelton ) wetness. : | | small stones, 
i ' } area reclaim, 
' ! | wetness. 
{ H i 
Gr*: { { ' 
Gravelton------------ !Poor: { Poor: 
} wetness. ! H small stones, 
{ { { area reclaim, 
! ' { wetness. 
! H ' 
|Poor: ! ! Poor: 
| wetness. H ! excess humus, 
{ ! ' | wetness. 
H i ! ' 
Gthenwr enn ence ener nnne= | Goode -- sen nee--=-=-== | Improbable: {Improbable: {Fair: 
Griswold H ' excess fines. i excess fines. ! small stones. 
a ' 
' t t ' 
He*: ' i { ' 
Histosols. H H H ! 
Aquolls. H H t H 
Hotas<see— Sasa scacece Fair: {Probable-~-~-~------- \Probable-~----------- {Poor: 
Homer ! wetness. i { { small stones, 
i ! ; ! area reclaim. 
| 1 1 1 
H ' | ' 
Ht, Hx--------------+- {Poor: tImprobable: {Improbable: }Poor: 
Houghton ! wetness, | excess humus. { excess humus. { wetness, 
} low strength. { ‘ } excess humus. 
1 1 1 1 
' - ' t 
KoA, KoB, KoC-------~- [Go0d----<--sRenenenn= \Probable~-----------~ \Probable~-~------=--- (Poor: 
Kosciusko ! | H { small stones, 
i ! i i area reclaim. 
1 
if ' I 7 
KoE~---ccen----e------! Fair: \Probable--------~-~~-} Probablew------------} Poor: 
Kosciusko { slope. H { { small stones, 
; ' t 1 area reclain, 
{ { { ! slope. 
{ H { ! 
KtA, KxC3-------- wanes | GOOd 99-9 --- 9 nnn nnn = {Probable=--~~-~------| Probable-------------{Poor: 
Kosciusko H { ' ! small stones, 
! H H { area reclaim. 
' i) ' J 
1 1 ' r 
MaA, MaB--~-----------~ [Go0d----9- none nn nnn i Improbable: \Improbabie: \Fair: 
Martinsville { | excess fines. H excess fines. { small stones. 
t i t 
1 1 1 1 
MaC- H {Improbable: { Improbable: {Pair: 
Martinsville | { excess fines. | excess fines. { small stones, 
H i t ! slope. 
MbA, MbB, MbC, MeA, ! { ' ' 
MeB, MeC++--<-------- | Good=------ee-- nana \Improbable: {Improbeble: {Poor: 
Metea H | thin layer. i too sandy. } too sandy. 
t if I 
{ { ! ' 
M1B----------~-----+-+ {Fair: { Improbable: { Improbable: iFair: 
Miami { shrink-swell. | excess fines. 1 excess fines. | area reclaim. 
t t 1 
| I y v 


See footnote at end of table. 


t 
' 
1 
MIC, MrC3------------- tFair: 
Miami { shrink~swell. 
MrD3-- n+ - nnn n neem e {Fair: 
Miami { slope, 
{ shrink-swell. 
1 
H 
MsB*: H 
Miami---------------- {Fair: 
| shrink-swell. 
t 


Fair: 
slope, 
shrink-swell. 


MxD3------------------ 


Morley 


Or: 
ow strength. 


ae 


' 
i 
1 
1 
' 
1 
H 
i 
H 
i 
i 
MzB*: { 
{ 
1 
i 
1 
i 
H 
‘ 
1 
I 
' 
i 
I 


Morley-------------~={ Poor: 
low strength. 
Glynwood-~ or: 
ow strength. 
OrA, OrB-------------- 'Good----------------- 
Ormas { 
{ 
{ 
OrC--~----- enne nnn an=| Good---n--- == Henne 
Ormas | 
t 
H 
OtA, OtB, OtC--------- '!Good----------------- 
Ormas 


See footnote at end of table. 


1 
1 
! 
' 
i 
a 
1 
' 
t 
4 
' 
1 
1 
1 
1 
' 
1 
4 
Ml 
! 
4 
1 
t 
1 
1 
1 
' 
1 
4 
1, 
1 
1 
1 
| 
1 
4 
4 
1 
1 
t 
i 
{ 
1 
1 
t 
1 
1 
1 
' 
1 


1 
1 
1 
' 
1 
i 
' 
' 
1 
i 
' 
1 
1 
! 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


-{ Improbable: 


excess fines. 


Good-------+-+-+-=------ i Improbable: 


thin layer, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 
thin layer. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Probable------------- 


Probablew-----e-9---- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 
too sandy. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


!Probable-----------=- 
1 
{ 
\probable------------- 
H 
t 
t 
1 


| Improbable: 
too sandy. 


Improbable: 
excess fines. 


Fair: 
area reclaim, 
slope. 


Poor: 
slope. 


area reclaim. 


Poor: 
too sandy. 


Poor: 
too sandy, 
slope. 


thin layer. 


thin layer, 
slope. 


0 
thin layer. 
thin layer. 


too sandy, 
small stones. 


too sandy. 


wetness, 


{ 
{ 

' 

1 

{ 

1 

I 

t 

I 

| 

| 
!Poor: 
' 

£ 

I 

' 

i 

H 

| excess humus. 
t 

’ 


small stones, 
area reclaim. 


Poor: 
too clayey, 
wetness. 


wetness. 


Poor: 


Poor: 
wetness, 
small stones, 
area reclaim. 


wetness. 


Poor: 
small stones, 
area reclaim. 


Shipshe 


{ t i 1 
! t I 1 
I E I I 
Pheneeen mene nn nnn---== Poor: {Probable----------~-- | Probable«--+------- --{Poor: 
Palms | wetness. H H | excess humus, 
{ H { ; wetness, 
| 
{Poor: { Improbable: {Improbable: 1Poor: 
| low strength, t excess fines. | excess fines. | wetness, 
| wetness. i H H 
t ' 1 1 
5 I ‘ ' 
Pg*, | 1 H { 
Pits H H Hi H 
i i H I 
Re----- ween ecconanna= 1Poor: | Improbable: jImprobable: iPoor: 
Rensselaer | wetness. | excess fines. { excess fines. { wetness. 
T 1 t a 
t 1 t 1 
RIA, RIB-~-----------= |Good~-=---=-------=-- Improbable: (Improbable: iFair: 
Riddles | | excess fines. i excess fines. { small stones. 
t ' 
1 ! ' ' 
R1Con---+ += +e === | Good----------------- | Improbable: i Improbable: {Pair: 
Riddles | | excess fines. i excess fines. | small stones, 
{ ' i | slope. 
i | i i 
RiDewe+s---9+------ === iFair: | Improbable: |Improbable: {Poor: 
Riddles | slope. } excess fines. } excess fines. | slope. 
! t ' ' 
t 1 t , 
RBH: | 
Riddles-------------- [Good=+-----e---e-nene {Improbable: | Improbable: {Fairs 
H | excess fines. | excess fines. | small stones. 
! 1 t ! 
1 | 1 1 
Ormas-------~-----=--- \Good: a 2 ee ee |Probable: eee ewweerens iProbable es \Fair: 
H i I | too sandy, 
| { ' | small stones. 
1 I ' T 
I 1 i ' 
Kosciusko----------- - |Good-------~---~~----= | Probable~-----------~- | Probable=-------------|Poor: 
H i { | small stones, 
{ | | | area reclaim. 
H i i { 
RxC*: | 
Riddles-----+----="-= | Good--+-=-------- ----{Improbable: {Improbable: {Pair: 
i | excess fines. ; excess fines. { slope, 
i { { { small stones. 
4 1 t I 
t I { | 
Ormas—------ += -- == 1 Good----------------- | Probable~------------ \Probable------------- {Fair: 
H i i too sandy, 
{ { | small stones. 
‘ i { 
' t t 
Kosciusko-- { i | Poor: 
t 1 
t t 
! ! 
H H 
i} t 
t { 
I 1 
1 ' 
1 1 
I 1 
t i} 
i f 
7 t 
1 t 
, i 
, I 
' 1 
i i 
t 1 
' 1 
5 ’ 
1 H 
' I 
' a 
! t 
' i 
I ‘ 
1 ‘ 
I ’ 
iF t 


See footnote at end of table. 


Urban land. 


Oe ee 1 
H 
1 
H 
Sn-------------------- | Fair: Probable----~-------- 
| wetness, 
1 
q 
Poor: Improbable: 
{ low strength, excess fines. 
{ wetness, 
| shrink-swell. 
‘a 
1 
Ua*, i 
Udorthents H 
{ 
UE*: { 
Udorthents. i 
i 
H 
1 
H 
1 


Wa-- Improbable: 
Wallkill excess fines. 
Wore rane rr eran ne nne iPoor: Improbable: 
Washtenaw excess fines. 
Wésarsaaacenaarsaano5 Probable=--------- 
Washtenaw 
W1Beccnnrennen- Improbable: 
Wawasee excess fines. 
1 
W1C2--<----===-----=== i { Improbable: 
Wawasee { | excess fines. 
| 
W1D2+----------------- { Improbable: 
Wawasee { excess fines. 
t 
t 
Wt eco en nce none ecencce j Improbable: 
Whitaker { excess fines. 
' 


air: 
area reclaim. 


Probable------------ 


Improbable: 
excess fines. 


Improbable: OOK: 
excess fines. wetness. 
Improbable: Poor: 
excess fines. wetness. 

{Probable--=---------= {Poor: 

{ wetness. 

7 

t 

{ Improbable: Fair: 

| excess fines. small stones. 

t 

t 

f Improbable: ‘air: 

| excess fines. } small stones, 

H | slope. 

| H 

| Improbable: Poor: 

| excess fines. H slope. 

I 

I I 

\ Improbable: !Good. 

| excess fines, H 

! ' 

1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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investigation) 
y Limitations for-- H Features affecting-— 
Soil name and { Pond T Aquifer-fed | ’  wgerraces H 
map symbol { reservoir excavated Drainage Irrigation and Grassed 
' 
u 


Abm-~-------------- iSevere: Severe: 
Abscota | seepage. no water. 
t 
Ao*: i 
Aquents. H 
1 
' 
Urban land. ! 
1 
' 
AYAcsrs2s57 Soe iSevere: Severe: 
Aubbeenaubbee { seepage. slow refill. 
t 
AtAownconarnennene {Severe: Moderate: 
Aubbeenaubbee | seepage. slow refill. 
t 
t 
Boteeneserenancees severe: Moderate: 
Barry | seepage. slow refill. 
4 
Hl 
B1A--~-~ mooeeeenm|Slight---------|Severe: 
Blount H no water. 
BnB*: I 
Blount-------- ~~-|Moderate: Severe: 
! slope. no water. 
Glynwood--~------ \Moderate: Severe: 
| slope. no water. 
1 
BoB----~~ -eaemnatatal Severe: Severe: 
Boyer | seepage. no water. 
BoC-------+---~---|/Severe: Severe: 
Boyer | seepage, no water. 
| slope. 
! 
! 
Severe: 


Severe: 


Severe: 
no water. 


Severe: 
no water, 


See footnote at end of table. 


cutbanks cave. 


cuthanks cave. 


Deep to water 


Frost action--- 
Frost action~-~ 
Ponding, 


fe) 
frost action. 


Percs slowly, 
frost action. 


Peres slowly, 
frost action, 
slope. 

Peres slowly, 
frost action, 
slope. 


Deep to water 
Deep to water 
Frost action--- 


Frost action, 
i cutbanks cave. 


Deep to water 


Deep to water 


Droughty, 
soil blowing. 


Wetness, 
soil blowing. 


Wetness, 
soil blowing. 


Wetness, 
percs slowly. 


Wetness, 
percs slowly. 


i 
t 
I 
1 
1 
I 
! 
{ 
Hl 
1 
l 
' 
i 
1 
I 
! 
| 
I 
i 
' 
I 
! 
i 
1 
! 
' 
i 
I 
1 
| 
{ 
1 
I 
! 
{ 
t 
I 
! 
{ 
! 
1 
1 
{ 
! 
i 
' 
t 
t 
{ 
' 
{ 
{ 
' 
{ 
1 
H 
{Slope, 
| wetness. 
1 
t 
4 
| 
A 
| 
1 
' 
1 
1 
' 
! 
1 
‘ 
1 
i 
' 
a 
' 
1 
' 
i 
' 
t 
1 
| 
1 
t 
1 
i 
! 
t 
1 
1 
1 
1 
4 
' 
1 
1 
' 
1 
' 
1 
t 
' 
t 


Slope, 
droughty, 
soil blowing. 


Slope, 
droughty, 
soil blowing. 


Wetness, 
soil blowing. 


Wetness, 
soil blowing. 


Soil blowing, 
rooting depth. 


Slope, 
Groughty, 
fast intake. 


Too sandy, 
soil blowing. 


Wetness, 
soil blowing. 


Wetness, 
soil blowing. 


Erodes easily, 
wetness, 
percs slowly. 


1 

' 

1 

1 

H 

' 

q 

1 

' 

t 

‘ 

1 

{ 

Af 

H 

1 

' 

b | 

H 

! 

{ 

t 

1 

! 

1 

H 

1 

' 

i 

t 

t 

1 

i 

I 

1 

1 

1 

! 

1 

! 

i 

i 

' 

! 

1 

! 

1 

' 

! 

1Erodes easily, 
| wetness, 

' percs slowly. 
{ 

{Erodes easily, 
{ wetness. 

' 
' 
' 
' 
' 
{ 
t 
i 
t 
' 
+ 
I 
' 
' 
t 
{ 
t 
t 
t 
' 
1 
' 
1 
t 
1 
t 
' 
t 
t 
t 
t 
t 
' 
' 
' 
t 
' 
t 
' 
' 
7 
{ 
! 
I 
| 
' 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Wetness, 
soil blowing. 


Wetness, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Droughty. 


Wetness,. 


Wetness. 


Wetness. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Erodes easily, 
rooting depth. 


Droughty. 


Slope, 
droughty. 


Wetness. 


Favorable. 


Rooting depth. 


Droughty. 


map symbo ! 
4 areas 1 t Drat 
H r onds H nade | Irrigation 
Pe iecaeasesi H H T { H ai and i Grassed 
1 isageres ! ! ' version. ’ 
oloma H peepace jSevere: ‘Dee | H = 
| slope. 7 tno cWater i p to water /Slope, isu | 
cra, CrB=- H 1 i | droughty ieee 1S1 
SRO as ' ' Ze tor ya OPE. 
Crosier {stight---------[severe: be | fasts intake. boul tigen drougnty 
iT B ro. i H i Je : 
ibe i | slow refill, 1 st action--~|Wetness~ ----! Wet 
Breed Sree 1 'Wetness-~-------| 
Del Rey { ght ~--{Severe: IPerc gases 
' 
{slow refill. | orca S1ONIY |Wetness, \E { 
gee hastl lod t I ion. percs slowly. | once easily, |Wetness 
Edward: ---|Severe: H ! a Sat i : 
5 ees iSevere: led " ! \ peres slowly. : erodes easily, 
' . | slow refill 1 el iat 'Ponding ip yeeneeceen 
! . ng, 1 Hs {Pondin i 
ip. Gases | H ! ‘sub ’ | soil blow. t Gr ‘We 
Gilford ~--~- Severe: : po pmet es: | ing. | soil blowing. eere! 
' iSevere: H H ' 
H seepage. ! cutban k iPonding, H | ' 
H i nks cave.| frost action {Pond ing¢ [Pondi 
Cee alte | ! ' cutbanks rt soil blowing. | t nGr !Wetness 
ees ---|severe: # i cave.} - | too sandy, { ‘ 
| seepage jevere! ‘Pondii 1 [pede Pawan 
: i cutbanks cave. | E1aeaik {Ponding, 1p | 
Gr*: H Remeenag sta renee arya eee |Wetness 
Gravel tonsecauseat H | on. | flooding. ' } oo sandy, = | , 
~-7=| Severe: \ge { | ' oe eines 
| seepage. H vere: 1Pondin { H i 
| Pa an PARR | Rem, |S, | 
Palms-------- 1 1 bet t i fast int 7 iW 
~---!Severe: Is roatcaction< Hosngs too sandy, i een 
| seepage. Slow f 'Ponding ; soil blowing. 
! slow refill, | floodin iPonding, ipo: H 
pale eras | cutbanks cave. | epadden, | soil blowing ' Sarees iWetness 
Gri weld ~--{Moderate: ISevere \ : | flooding. my oil blowing. | i 
! seepage. ; 1D H i 
Het: H i no water. pie ae ead lrevoreble~---=-|Pavo ‘ab 
Histosols. t 1 ' le------| Favorable. 
{ ! 1 H | { 
Aquolls. H { | 
i ! t ! 
nee | 
Homer ~--|Severe: Se t t | 
' seepage. | vere: {Fro t i 1 
1 cutbanks Rent moet actions iWetness, Ip | 
pee: cave.| soil blowing. ' nodes enaiiys \Wetness, 
Hi ! ! ( nes ’ ! 
Sughton pee [Severe: ace = i soil blowing. H erodes easily. 
\ % ia 4 
ow refill. { subsides ca ySoi1 blowing, 'Pondin ' 
KoA---=-- i 1 | ponding.” | ponding. | gol Blows ie bHEee 
Kosciusko H \Sev ' owes 
' seepage. ' ere: De ! H ! 
Bets ct g | no water. y ep. £0, Water: {Droughty, 'Too sand 
Ke wro---| Severe: i ! [soil blows 7 cel iD 
poriuske {| seepage iSevere: iDee t ! owing. } soil blowing. t ea 
' ae } no water. ! p to water Slope, he { 
\ | 1 {Too sandy 1 
KoC, KoE--~~ Hl t ! | droughty 1 ve Drow 
robctaske eriane| Severe? isevere | sodl blowing. ! soi] nlowing. | pa 
| Seepai : ! H 7 
\ elope. \ no water. hei to water Slope, i ! 
Riassewcoeeen ie ' ' H baerep he i tos and \Slope, 
~---!Severe: { + soil b i y, ' 
Kosciusko H seepage Severe: nee { a soil blowing. i ae 
= Hl no water. ! p to water |Proughty~----- \ ' 
H } i il arose easily, {Erodes easil 
0G : 
1 sandy. i droughty. Ys 
' 


See footnote at end of table 


re te ne pe 


Kosciusko seepage, 
slope. 

MaA-------------- ~{Moderate: 

Martinsville seepage. 


Martinsville seepage, 
MaC-~--------~ ~-~-{Severe: 
Martinsville slope. 


1 
T 
! 
t 
1 
t 
' 
t 
1 
V 
' 
t 
1 
7 
t 
I 
' 
1 
' 
t 
! 
| slope. 
t 
' 
! 
iy 
! 
I 
t 
7 
t 
i} 
t 
t 
t 
V 
! 
' 
I 
t 
' 
t 
t 
' 


Metea seepage. 
MbC--------------- {Severe: 
Metea | seepage, 
i slope. 
t 


' 
I 
1 
1 
| 
MeC---------- ~=---|Severe: 
Metea | seepage, 
1 slope. 
! 
M1B-----~--~--~~--|Moderate: 
Miami | seepage, 
\ slope. 
' 
MIC, MrC3, MrD3---|Severe: 
Miami. { slope. 
t 
MsB*: ! 
Miami-------~-----|Moderate: 
| seepage, 
slope. 
Owosso--------- ~-|Severe: 
{ seepage. 
Metea------------|Severe: 
| seepage. 
' 


See footnote at end of table. 


ponds 


Severe: 
no water. 


Severe: 
no water. 
Severe: 


no water. 
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Severe: 
no water. 


Severe: 
no water. 
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Soil blowing, 
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Soil blowing, 
slope. 


Droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
reoting depth. 


Slope, 
rooting depth. 


Slope, 
rooting depth. 


Soil blowing, 
rooting depth, 
slope. 


Slope, 
droughty, 
fast intake. 
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Slope, 
too sandy, 
soil blowing. 


Erodes easily, 
soil blowing. 


Erodes easily, 
soil blowing. 


Slope, 
erodes easily, 
soil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
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Erodes easily 


Slope, 
erodes easily. 


Erodes easily 
Soil blowing--- 


Too sandy, 
soil blowing. 
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Droughty, 
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droughty, 
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Droughty. 
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Erodes easily, 
rooting depth. 


Slope, 
erodes easily, 
rooting depth. 


Erodes easily, 
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Rooting depth. 


Droughty. 
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' 
! 
MxC3, MxD3---~--~- lSevere: !Severe: 
Morley t slope. 1 no water. 
H H 
' 
MzB*: H t 
Morley----------- 'Moderate: 'Severe: 
! no water. 
t 
H 
{Severe: 
! no water. 
H 
{ 
t {Severe: 
Hl 1 no water. 
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Palms ! seepage. \ slow refill. 
' 
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Palms seepage. | slow refill, 
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| 


See footnote at end of table. 
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Pits { 
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iModerate: 
' seepage. 
I 
{Moderate: 
i seepage. 
t 
|Moderate: 
Riddles | seepage, 
i slope. 
! 
RIC----------~ {Severe: 
Riddles | slope. 
' 
7 
R1IDw rama reece ene s= Severe: 
Riddles | slope. 
' 
, 
RxB*: H 
Riddles---------~ |Moderate: 
! seepage, 
i slope. 
I 
Ormas~--~-------- Severe: 
! seepage. 
Kosciusko-~-----~!Severe: 
} seepage. 
' 
RxC*: t 
Riddles---~------!Severe: 
! slope. 
I 
iSevere: 
{ seepage, 
{ slope. 
4 
!Severe: 
| seepage, 
i slope. 
i 
Saraseeen teem “~-={ Severe: 
Saranac | seepage. 
Se, S£--------=--= Severe: 
Sebewa ! seepage. 
ShA, ShB---------~ {Severe: 
Shipshe | seepage. 
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1 
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Sn---=~- ~~ 25 eee i Severe: 
Shoals 1 si 
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See footnote at end of table. 
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slow refill. 
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cutbanks cave. 
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Severe: 
no water. 
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Severe: 
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Severe: 
no water. 


Severe: 
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Severe: 
no water. 
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cutbanks cave. 
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cutbanks cave. 
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to water 
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Ponding, 
flooding, 
frost action. 


Frost action, 
cutbanks cave, 
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Deep to water 


Flooding, 
frost action. 


ope, 
011 blowing. 
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Slope, 
soil blowing. 
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droughty, 
fast intake. 


ope, 
roughty, 
soil blowing. 


Ge 


Slope, 
soil blowing. 


Slope, 
droughty, 
fast intake. 


Droughty, 
soil blowing. 


Ponding, 
flooding. 


Droughty, 
soil blowing, 
rooting depth. 


Wetness, 
erodes easily, 
flooding. 
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Ponding-~~----- 
Soil blowing--- 


Soil blowing--- 


Slope, 
soil blowing. 


Slope, 
soil blowing. 


Soil blowing--- 


Soil blowing--- 


Slope, 
soil blowing. 


lope, 
too sandy, 
soil blowing. 


rodes easily, 
ponding. 


{Too sandy, 


Too sandy, 
soil blowing. 


Erodes easily, 
wetness. 


Miao eu 
waterways 


Wetness. 


Wetness. 


Favorable. 


Favorable. 


Slope. 


Slope. 


Favorable. 


Droughty. 


!Droughty. 


Slope. 


Slope, 
droughty. 


Slope, 
droughty. 


Wetness, 
erodes easily. 


Wetness. 


Droughty, 
rooting depth. 


Wetness, 
erodes easily. 


map symbol] ! reservoir {| excavated [{ Drainage t Irrigation j; and t Grassea 
H areas i ponds H H ! diversions ! waterways 
1 1 ' ' ' 1 
1 t 1 t ' 1 
, i 1 ' ' i 
JPor--aetrsernnn n= {Slight------- --!Severe: {Ponding, {Ponding=~=----- {Ponding, {Wetness, 
Toledo { | no water. 1 percs slowly, } | percs slowly. | percs slowly. 
i \ ! frost action. { H i 
! t t 
' i} 1 t t t 
ua*. ' ' i ' 
Udorthents i H ' i ' 
UE*: H i t i 
Udorthents. ! H ! ! H ' 
naan i | 
irban land. 
Warcronesccen noon ISevere: |Moderate: {Pondine, !Ponding, lErodes easily, }Wetness, 
Wallkill 1 seepage. ! slow refill. H frost action. | erodes easily.! ponding. | erodes easily. 
T t t 1 
1 1 1 ' t 1 
Worn-------------- {Moderate: {Severe: {Ponding, !Ponding, lErodes easily, |Wetness, 
Washtenaw | seepage. ! slow refill. ! percs slowly, | percs slowly, | ponding. ! erodes easily, 
' i H frost action. | erodes easily.! \ percs slowly. 
1 ! 
I ' 1 ' t i 
We--------e------ Severe: !Severe: !Ponding, \Ponding-------- 'Erodes easily, |Wetness, 
Washtenaw } seepage. ! slow refill, | frost action. | ! ponding. | erodes easily. 
H t cutbanks cave. | ' ! ! 
1 t ' 
1 ' 1 1 a 1 
W1B-----~-~-------- \Moderate: !Severe: IDeep to water {Soil blowing, {Soil blowing---{Favorable. 
Wawasee | seepage, f no water. 1 | slope. | ' 
' sl 5 1 (\ 
oe 
W1C2, W1D2~~------ |Severe: \Severe: ‘Deep to water {Soil blowing, {Slope, {Slope. 
Wawasee ! slope. H no water. { | slope. ' soil blowing. | 
a L 1 
i i) ' d C I 
Wt---------------- 'Moderate: {Moderate: !Frost action---{Wetness------~- ‘Erodes easily, |Wetness, 
Whitaker ! seepage. ! slow refill, | ' | wetness. { erodes easily. 
! | cutbanks cave. | t H ! 
H t { ! ! i 


* See description of the 


map unit for composition and behavior characteristics of the map unit. 
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See footnote at end of table. 
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10-4 


45-75 
55-85 


65-95 
65-95 


95-100 
80-100 


SM, SM-SC 


SM, SC, 


Loamy sand------- 
9-37 
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BoB, BoC---~----~ 
Boyer 


SM-SC, 


SP-SM 
SP, SP-SM, 


clay loam, loamy 


sand. 
Gravelly sand, 


coarse sand, 


Sandy loam, sandy 
gravel. 


ow 
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60-70 
60-80 


75-100 
75-95 


SM, SM-SC 95-100 
SM, SC, 95-100 


Sandy loam-~----~ 


O-11 


11-40 


Bpw wer ancran scan 


0 
5 
10-15 


20-4 
25-4 


55-70 
20-55 
65-75 
60-85 
55-70 


90-100 
60-95 
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AR2-4 


SM-SC 

SP, SP-SM, 
GP, GP-GM 

SM, SM-SC 
SM-SC 

SM, SP-SM, 
sc 


SM, SC, 


SM 


gravelly coarse 
gravelly loamy 
sand, sandy clay 
loam. 


gravelly sandy 
sand. 


loam. 
Loamy sand, sandy 


clay loam, 
coarse sand, 
clay loam. 


Loamy sand, 


Sandy loam, sandy 
loam. 
Gravelly sand, 


Sandy loam------- 
Sandy loam, sandy 


0-17 
17-32 


Brady 
BrA-------------- 
Bronson 


ino 


35-4. 
20-4 


55-70 
50-65 


90-100 
65-95 


SM-SC, SC 


0-19 
19-35 


Carmi 


Cak-----~--~~=--- 


An2, A~4, 
A-6 


GC, GM-GC 


SM-SC, SC, 


loam, sandy 
loam. 
sand and gravel. 


Stratified 
sand to coarse 


gravelly loamy 


oo 


15-5 
2 


50-90 
50-75 


75-100 
75-100 


75-100 
75-100 


SP, SM, 


SM 


Sand, loamy sand 


Loamy sand------~- 


0-8 
8-28 


C1B, ClC~-----~-- 
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60-70 
50-60 
70-95 
85~95 
70-95 


50-75 
85-95 
75-90 
70-85 
90-100 
90-100 


100 
90-95 
95-100 
95-100 


85-90 


SP-SM 


Clay loam, loam, 
sandy clay loam. 
Silty clay loam, 
Silt loam, silty 
clay loam. 
Marl------------- 


silty clay. 
Sapric material 


and loamy sand. 
Loam=s<s==s--<-- 


Stratified sand 


0-9 
9-36 
O-8 
8-36 


See footnote at end of table. 
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H H H H finches; 4 | 10 { 40 }{ 200 | i_ index 
SS on ee een me Bete a ie hn at Pe pGbe 
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Ves dane senna { O-11|Loam----------=-- iCL, CL-ML,{Aq4 1 ©  $95=100}90-100}80-100}60-90 | <29 | 3-10 
Washtenaw t | i ML | i i H t I i i 
111-40/Silt loam, sandy {ML, CL, {A-4, 1 oO §90-100}85-100{50-95 {30-85 ; <25 j{ 3-8 
H | loam, loam. { SM, SC | A-2-4 | | I H i | { 
140-56/Sandy clay loam, |SC, SM-SC {A-4, A-6,{ 0-3 475-100} 70-95 440-85 {20-50 | 20-35 | 5-15 
i | loam, sandy I 1 A-2-4, | i I H I f i 
| i loam. I | A-2-6 | { H H I | H 
‘56-60!Stratified very !SM, SP-SM,{/A-1, 1 Q=5 140-95 $35-90 }20-70 | 2-25 | <20 | NP-4 
i | gravelly coarse | GP, SP } A-2-4, | H i Hi H H I 
{ } sand to loamy | 1 A-3 i i { I i H I 
H i sand. H t i { f { { H i 
H i ' A { | | { { H i 
W1B, W1C2, W1D2--! 0-8 {Fine sandy loam SM, SM-SC {A-2-4, | 0 {90=100185-95 {80-95 {30-50 { <25 | NP-6 
We 1 ! i 1 A 4 i { 1 ' 1 i I 
awasee 1 ! 1 1 a 1 1 1 t i 1 1 
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i ; loam. H 1 i i 1 i | 1 H 
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{ | fine sandy loam.| CL-ML, CL} A-2 { i i i i { H 
' ' ! 1 i ' 1 | ' 1 1 
t t i} 1 1 ! I t 1 t 1 
Wt--------------- 0-15 {Loam nomen nnn nnn ne (CL, CL-ML, {A~4, A-6 | 0 1 100 |95-100!80~-100}60-90 | 15-35 {| 2-15 
Whitaker H i ! ML | { ! I I i I I 
'15-44{Clay loam, silty {CL, CL-ML JA-6, A-4 | 0 ! 100 {95-100/90-100!70-80 | 20-35 {| 5-15 
clay loam, sandy| ar ae ee es a 
clay loam. i 1 ‘ i i 1 t 1 
44-60{Stratified coarse!ML, SM, !A-4 | ©  {98-100|98-100}60-85 140-60 | <25 | NP-? 
1 ' 
H | i { H 
I 1 { { H 
Z 1 1 
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the map unit for composition and behavior characteristics of the map unit. 
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Soil name H 
1 
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Abscota: 

Aquents-~ 
Aquolls---~----~- 
Aubbeenaubbee- 


*Barry~~---7 or 


Walikill-- 
Washtenaw- 
Wawasee-~-~- 
Whitaker-- 


Family or higher taxonomic class 


Mixed, mesic Typic Udipsamments 

Mixed, nonacid, mesic Aquents 

Loamy, mixed, mesic Haplaquolls 

Fine-loamy, mixed, mesic Aeric Ochraqualfs 
Fine-loamy, mixed, mesic Typic Argiaquolls 

Fine, illitic, mesic Aeric Ochraqualfs 
Coarse-loamy, mixed, mesic Typic Hapludalfs 
Coarse-loamy, mixed, mesic Aquollic Hapludalfs 
Coarse-loamy, mixed, mesic Aquic Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludolls 

Mixed, mesic Alfic Udipsamments 

Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Aeric Ochraqualfs 

Marly, euic, mesic Limnic Medisaprists 
Coarse-loamy, mixed, mesic Typic Haplaquolls 

Fine, illitic, mesic Aquic Hapludalfs 

Sandy, mixed, mesic Fluvaquentic Haplaquolls 
Fine-loamy, mixed, mesic Typic Argiudolls 

Euic, mesic Medisaprists 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aeric Ochraqualfs 
Euic, mesic Typic Medisaprists 

Fine-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Typic Hapludalfs 

Loamy, mixed, mesic Arenic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine, illitic, mesic Typic Hapludalfs 

Loamy, mixed, mesic Arenic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Loamy, mixed, euic, mesic Terric Medisaprists 

Fine, mixed, mesic Typic Argiaquolls 

Fine-loamy, mixed, mesic Typic Argiaquolls 
Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine, mixed, mesic Fluvaquentic Haplaquolls 
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This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, ate approximately positioned. 


KOSCIUSKO COUNTY, INDIANA NO. 8 


SHEET NUMBER 9 


INDIANA 


KOSCIUSKO COUNTY 


avo} sod Ajpqemisordde ay ‘umous |! ‘Siaui09 vojstAip pue} pue S¥9) pli oyeup1009 
saloue8e Burjeedooo pue sales voljensesuog 10g ‘ainynauBy 40 juauredag °s "fay Aq AydesBO}0ud [eH9e 1 16T vO paynduca si dew Siyy 


6 “ON WNVIGNI ‘ALNNOD ONSNIOSOM 


‘ALNNOD OYSNIDSOM 


z 
9 
> 
Z 
> 
| 
n 
an 
m 
m 
4 
Zz 
= 
= 
wo 
m 
9) 
an 
° 


This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned. 
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‘This map is compiled on 1971 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned. 
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This map is compiled ov 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned. 


KOSCIUSKO COUNTY, INDIANA NO. 18 


INDIANA 


35 
‘S 
z 
2D 
re) 
oO 
° 
= 
on 
> 
oO 
(72) 
fo) 
2 


pavo(}tsod Ajayewrcoudde oye ‘uMoys j! ‘sseui09 vOISiAIp pue} PUB SHO") PLB ayeUIpI00) 
saraueBe Bujevado09 pue 2014196 uo.yeAL@SUOD {105 'eny}Mo1iBy Jo yweusedad °s “Noy fa AydesBoyoud jeL.¥e [75] VO pojiduoD s1 dew $14 


61 “ON YVNVIGNI ‘ALNNOO OXSNIDOSOM 


This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned 
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This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, ae approximately positioned 
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This map is compiled on 1971 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned 
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This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned 
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This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
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